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PREFACE. 



JLn the course of more than fif^ years devoted to the instmction of 
youth, in Languages and Mathematics, the author of this Compendiom, 
has had freqaent occasion to remark on the merits, deficiencies, and 
defects of Tarioos books intended for the use of schools. 

Of systems of Arithmetic, there are many deserving of high com- 
mendation. There seems, however, to the author, yet to be wanting, a 
cheap compendium of short clear rules and easy examples, for the use 
of junior pupils of both sexes. . 

For this purpose, and to serve as an introduction to large^ treatises 
the author has endeavoured to simplify all the rules, to render them concise 
-without obscurity, and intelligible without being too prolix. But, as 
Iter eft hreve per exemplar he has adapted to each rule, examples so 
contrived as not only, not to prevent, as long questions do, the requisite 
constant exercise of multiplication and division ; but to accelerate the 
progress of the little Tyro in his road to acquire habits of quick and 
accurate calculation. The work also of many examples is given, in 
full, where the rules, on the first reading, may not seem easy to be 
understood. 

The table of contents shows, that the author differs from others, in 
respect to the arrangement of some of the rules. For reasons obvious to 
the tutor, Multiplication comes close after Addition, then Subtraction 
and Division. Fellowship, Barter, Loss and Gain, and Alligation, follow 
immediately after the Rule of Three, of which indeed they are little 
more than exemplifications. By thus clasung these five rules, the 
principle of proportion is kept in view, and the pupil will be led to 
consider the four last rules as being connected with the Rule of Three, 
and as only additional exercises on it and the preceding rules. 

The principle of the Rules of Practice is explained in a copious 
manner by precepts, and by examples wrought out in full; and is 
applied to Tare and Tret, Interest, Commission, Insurance, Brokerage, 
and Exchanges. The latter Rule is treated of very briefly and Uie 
examples are few, but the author supposes quite sufficient to exercise a 
junior pupil. For, although the places, between which and London, 
exchanges are negotiated, are numerous, and continually increase ; tibe 
methods of calculation are however always the same, by the Rule of 
Three or by means of aliquot parts. Connected with the rules of 
Practice, and grounded upon ttiem. are the short methods of reckoning 
introduced in the appendix, useful and easy as mental exercises, when 
the quantity does not exceed 400. 

Vulgar Fractions, a part of Arithmetic, so abstract, that junior pupils 
seldom well comprehend their nature, are here taught in a manner 
different from that of other authors. The Ist problem shows how a 
vulgar fraction is produced by the reduction of a given quantity to the 
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fraction of i& integer; and, tliat the pupil maj, at once, have a clear 
idea of the nature of the fractional expression, it is left without rednctioii 
to its least terms. The problem for reducing fractions to a common 
denominator, is here placed last in reduction ; and, by its immediate 
proximitj to Addition, will, the author presumes, render the rationale 
of this part of Arithmetic less difficult to be comprehended. 

Circulating decimals and contractions of decimal operations are here 
omitted, to obtain space for more useful matter. For further exercises 
in decimals, a short table of compound interest is given, and another 
for the raluation of annuities for ageft between 51 and 80. Duodecimals 
complete the business of the three kinds of fractions usually taught 

luTolution, with a table of Powers, and Evolution follow in order. 
The Rules of Trial and Error are briefly introduced, as are Arithmetical 
and Geometrical Progression. By means of the short rules to the two 
Problems in the latter, the examples are made m«ch more easy of 
solution, than by the long rules and directions given by Dilwosth, 
and other authors. 

The author has purposely avoided to place under any rule, examples 
that require the management of large numbers, and has not inserted 
among tbe miscellaneous examples, any that may not be solved by the 
rules in this compendium. He has also omitted long operations or such 
as have reference to statistics or experimental philosophy, with which 
some books abound. Such exercises may be very proper for studioas 
senior pupils, but as every experienced tutor knows, they are formidable 
obstacles in the way of the junior Tyro, while endeavouring to become 
an expert and correct arithmetician. 

The tutor may perhaps find, that for some pupils there are too few 
examples to the first rules. As the paper is good, additional figures 
may be written to supply deficiencies.— As one of the factors, for the 
multiplications both of whole numbers and decimals, is always divisible 
by 9, the truth of the products from such factors may easily be known.— 
The short rule, page 88, for interest at 6 per Cent., is thus discovered. 
Let P = the Priucipal, M = the Months, R = the Ratio, 06. Then 
PR X ^ = the Interest in pounds; in shiUings, 20 P R x J!t • 
which reduced, is P M x *1 or P?* . the Rule. 

To' 

In instructing a class, the directions for the examples to the first rules 
given, viva voce, by a monitor, may be used with much efiect. In a 
short time the whole book may be learned, and its principal parts 
transcribed, by an industrious pupil of ordinary capacity. Bonnt« 
CASTLE, Keith, or some other scientific work, may then follow, with 
advantage; and, the author presumes, may be studied with greater 
success after Uie use of this easy introduction. But such authors have 
also a claim to the attention of youth, as they approach to mature years. 
It is, however, to bo regretted, that Arithmetic, replete as it is, with 
utility and rational entertainment, should be almost quite disregarded 
after the completion of school instruction; Perhaps one cause of this 
disregard, is the dislike oriftinally occasioned, by the iigudicious, and 
too early, use of books, containing rules and examples too difficult for the 
exercise of juvenile capacities. 
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Arithmetic teaches how to compute by means of 
these ten Figures, 1, 2, 3, 4, 6, 6, 7, 8, 9, 0. 

The fundamental rules are Notation, Numeration, 
Addition, Multiplication, Subtraction, & Division. 

Notation teaches how to express Numbers in Figures ; 
Numeration how to read and write them. 

TABLE. 



2586 

o 



119 



g764 

' . 4,365 

I 59,873 

I 869,467 

4,754,798 

23,582,462 

825,687,649 



To be read thu 



9 
86 
754 

4 THOUSANDS, 365 

59 THOUSANDS, 873 

869 THOUSANDS, 467 

4 MILLIONS, 754 THOUSANDS, 798 

23 MILLIONS, 582 THOUSANDS, 462 

825 MILLIONS, 687 thousands, 649 



NOTATION. 

Observe carefully how the Numbers are divided by 
Commas in the Table. 

Express in Figures, 

Fifty-nine thousand eight hundred and seventy-three. 

Eight hundred and twenty-five millions six hundred 
thousand. Four millions and eight. Eight hundred 
millions and eleven. 



NUMERATION. 

Point off the numbers by means of Commas as in the Table. 

Read and Write the following JSTumhe^'s : 

87680.— 67 100.— 507009.— 1 68704 1 .—94807.— 09467 

80000900. 

B 
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ADDITION OF INTEGERS. 

Addition teaches how to find the sum or total of sevenJ 
numbers. The Addition Table must be learned by heart. 

Rule. — Place imits under units, tens under tens, hun- 
dreds under hundreds, &c., draw a line, and observe the 
manner of doing the second of the following examples : — 



6 


7394 


84 
765 

9 
1278 

89 


1954 

7 

98 


6 
1457 


7 
8 
9 
5 


274 

65 
4 

8474 


X'xv S 


78649 
9738 
8945 


678 
4759 


I. 


16,211 








8,817 






f. 


16,211 







Total. 



Part. 



Proof. 



The sum of the figures in the right hand column is 
21, write 1 and carry the 2 for tens to the 7 in the 
next column, of which the sum will be 31 ; write 1 and 
carry 3 for tens to the 4 in the next column, and the 
sum will be 12 ; set down 2 and caiTy 1 to the remaining 
left hand figures, and their sum will be 16. 

Proof. — Divide the example into two parts by means 
of a line ; add the figures below the line together ; then 
add this part and the upper part together, and the sum 
of the two parts, if each line of the work be right, will be 
the same as the total. 

Examples, 

Add 647, 9678, 49678, 87, and 974 together. 

What is the sum of 3789, 97167849, 876, and 28 ? 

Write seven lines of the number 905769 and find 
their sum. 

Find the sum of nine lines of the number 678950847. 
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- MULTIPLICATION. 

Multiplication is a short method of adding a number to 
itself, any number of times. Two numbers, called factors, 
are always given to find a third. 

1. The Multiplicand, or number to be multiplied. 

2. The Multiplier. 

The Third is called the Product. 
The Table must be learned by heart 

Rule 1. — In multiplying, carry one for every ten, as 
in Addition. 

Multiply 678050847 
By 2 

Multiply the same Multiplicand separately by 3, 4, 
6, 6, 7, 8, 9, 10, 11, 12. 

Rule 2. — When the Multiplier consists of several 
figures, multiply every figure of the Multiplicand, by 
each figure of the Multiplier, taking care to place the 
first figure of each line under its Multiplier. Add all the 
lines of products together, and their sum will be the total. 
Proof. — Multiply the Multiplier by the Multiplicand. 

Observe, for = read equal to. 

Examples. 

Multiply 729 839 678549 87659 

By 839 729 6075 87390 

6561= 9 times 729 7551 

* 21870 = 30 729 1678 

* 583200 = 800 729 5873 



Product 611631 = 839 729 611631 Proof. 



* The ciphers in such products may be omitted ; here, they are put 
only for explanation. 

407835 176009 896490 378009 
60950 45072 79560 607491 



Multiply 69876 by 90780 70047 by 47089 

98407 by 547830 96008 by 57609 

67068 by 47000 8064 by 89000 
b2 



SUBTRACTION. 



Rule 2. — When the Multiplier is the product of two 
numbers in the table, multiply by one of them and the 
product by the other. 

Examples, 

Multiply 195084 by 14, and the same Multiplicand 
separately by 16, 18, 21, 49, 72, 108, and 144. 



SUBTRACTION. 

Subtraction teacheth to take a less number from a greater, 
to find the remainder or difference. 

Rule. — Place the less number under the greater, units 
under units, tens under tens, &c. Begin at the right 
hand figure and subtract it from the figure above it, and 
continue from right to left. Add the remainder to the 
number subtracted, and, the sum, if the work be rights 
will be the same as the upper line. 

From 706954068239 
Subtract 103621023214 



Remainder 603333045025 



Proof 706954068239 



Observe. — ^When the under figure is less than the 
upper one, add ten to the latter, and from their sum sub- 
tract the under figure, carrying one to the next figure to 
be subtracted. 

From 820682057 467869 27100672 
Subtract 166792168 16873 1216789 



Remainder 653889889 450996 



Proof 820682057 467869 



From 71867000 subtract 87614. 
Take 876 out of 3786, and then out of the remainder 
as often as you can. 

How often may 796 be taken out of 7864 ? 
Subtract 17816 fi'om 127658 as often as you can. 
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DIVISION. 

Division is a short method of performing several sub- 
tractions, and finds how often one number may be taken 
out of another, or is contained in it. Two numbers are 
always given to find a third. 

1. The Dividend, or number to be divided. 

2. The Divisor. 

The third, or number to be found, is called the Quo- 
tient, and shews how often the Divisor may be subtracted 
from the Dividend, or how many times it is contained 
in it. 

RuuB 1. — Place the Divisor and Dividend as in the 
following examples, and observe the manner of working 
them. Proof. — Multiply the Quotient by the Divisor, 
or the Divisor by the Quotient ; and to the Product, add 
the remainder, the sum will be the same as the Dividend 
if the work be right. 

nivisor. Dividend. Quotient. Divisor. Dividend. Quotient. 

7) 1678 (239f 876) 3786 (4ff| 
14 7 3504 



27 Proof 1678 Remainder 282 Multiply 876 
21 By 4 


68 
63 


Product 3504 
Add 282 


Remainder 5 


Proof 3786 


Divisor. Dividend. Quotient. 

796 ) 786414 ( 987 
7164 


987 
By 796 ., 

Product 785652 
Add 762 


7001 
6368 


6.^^4 


5572 


Proof 786414 


762 



b3 



6 DIVISION. 

The figures in the Quotient of the first example ai^ 
found thus; say, how often 7 in 16, the answer is twice, 
put 2 in the Quotient, and 14 for twice 7, under 16 and 
subtract ; to the remainder bring 7 from the Dividend. 
Then say how often 7 in 27, the answer is 3 times, write 
3 in the Quotient, and 21 for 3 times 7, under 27 and 
subtract ; to the remainder annex the 8, the next figure 
of the Dividend, and for 68 proceed as has been explained. 
The Quotient shows that 7 may be taken 239 times firom 
1678. Whenever there is a remainder, place it after the 
Quotient above a line, and the Divisor under it thas> ^. 

Examples, 
DiviBon. Dividends. Quotients. Divisors. Dividends. Quotieats^ 

6 ) 4578614 ( 72 ) 1967841 ( 

9 ) 1978614 ( 279 ) 1276136 ( 

11 ) 16784127 ( 873 ) 61678497 ( 

12 ) 10286136 ( 3789 ) 16786747 ( 
18 ) 3768462 ( 8946 ) 989876412 ( 

Rule 2. — When the Divisor is less than 13, ask how 
often it may be had in the first figure or figures on the 
left ; set the Quotient under the figure or figures taken ; 
and when there is a remainder, suppose it to be placed 
before the next right hand figure, then ask again and 
thus proceed through the Dividend. 

Examples. 

3)56103961 4)52019675 5)1370192 
Quotient 18701320| 



In the same manner divide the last number by 10, 
11, 12, 6, 7, 8, and 9. 

Rule 3. — When the Divisor has ciphers on the right 
hand, cut them oflf ; also cut oflf as many figures from the 
right hand of the Dividend, and divide by the left hand 
figure or figures of the Divisor. 

Examples. 

2,0) 17864,8 12,00) 1068764,76 



Divide 147683796 by 8700. 
What is the Quotient of 37167896 by 950000 ? 
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8 „ IS 


!1 „ 2 


30 „ 3 


SO „ 1 10 


IM(» 


6 




36 ., 3 






3 


1*7 


a 7 
















11 .. ai 


60 „ fl 




m 




1411 


7 






70 „ a 10 




8 10 


147 


7 T 






SO „ e e 












96 „ a 


00 .. 7 6 


Hft 


4 G 


1(10 


a 




108 „ 9 


100 „ 8 4 




« 10 


170 


a 10 












ISO 




30 „ 7i 










1»0 


10 




in „ li 


1^0 „ Hi B 


Mil 


, 6 10 


aim 


10 


38 .. » 






Hi 









Role. — Place Farthings under Farthings, Pence under 
Pence, Shillings under Shillings, Pounds mider Pounds ; 
and be careful to put Units under Unila, Tens under 
Tens, &c. Add the Farthings together, and always 
finding from the Table, or from memory, how many Pence 
are in the Farthings, how many Shillings in the Pence, 
how many Pounds in the Shillings, proceed as is shown 
in doing the first of the following exaa]])le; 
£. s. 





4 


16 


7t 




75 
4 
2 


8 \\i 
17 6i 
3 9i 


Total 


87 


6 


lOi 


Part 


82 


10 


3+ 


Proof 87 


6 lOi 





^. 


s. 


d. 


£. s. 


d. 




a 


4 


;h 


67 14 


»4 




1 


fl 


fii 


276 16 


■i 




« ■ 


7 


Hi 


8 14 


6i 




7* 


H 


Hi 


12 16 


n 




fi+ 


» 


fl 


6 17 


»* 




1* 


7 


2i 


4 16 


1 



Here the sum of the Farthings is 7, or IW; set down 
\ and cany I to the Pence, and the sum will he 34d., pr 
2*. lOd., the lOd. is set down, and 2s. are canied to the 
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3s., which, with the 7, 8, and 6, make 26 and 10 are 36 
and 10 are 46». or £2 6s., set down the 6s. and cany £2 
to the Pounds, and the sum of them will he 87 ; wlience 
the total is £87 Sa, lOd. Proof. — Rule the upper line 
off, and add the lines of the remaining part together ; this 
part and the upper line heing added together will be the 
same as the total, if the work he right. 



£. 


s. 


d. 


£. 


s. 


d. 


£. 


8. 


d. 


173 


15 


4J 


379 


18 


lOj 


178 


12 


61 


19 


8 


9 


45 


10 


7i 


496 


18 


9i 


378 


12 


8* 


34 


9 


U 


787 


17 


9i 


34 


14 


loj 


4 


17 


lOi 


365 


18 


lot 


71 


13 


8i 


712 


7 


8i 


414 


3 


9i 


145 


8 


6 


39 


18 


5i 


629 


16 


lU 

















Wliat is the sum of £13 10s. 4id., £2 5s. 3}d.« 
78. 9H., and £5 16s. 45d. ? 

Find the total of 9ld., 7s. 3id., }d., 16s., 7H., 
£34 14s. 6R, and £048 16s. lUd. 

Write nine lines of £7 15s. 8id., and add them 
together. 
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From 
Take 


£. 

4142 
101 


8. 

12 

7 


£. 
474231 
12101 


s. 

10 

9 


£. 

67219 
4104 


8. 

12 
12 


d. 
H 



Remainder 
Proof 



Rule. — ^When the lower number is greater than the 
upper, if it is Farthings add 4 to the upper; if Pence add 
12; if Shillings add 20; subtract the lower from the 
sum, set down the remainder, and forget not to carry 
one to the next number to be subtracted; or subtract 
the lower from 4 when Farthings, from 12 when Pence, 
from 20 when Shillings, and to the remainder add the 
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upper ; then set down the sum of the two, and carry one 
to the next left hand figure. 

90 13 4 

jQ. 8. d. £, s. d. £, 8. d. £. s. d. 

42 7 2{ 7 12 8 5 9 4J 127 14 8} 

1 12 7{ 2 16 9J 3 11 6J 42 15 9j 



Remainder 40 14 6| 



£, 8. d. £. s. d. £, s. d. £. s. d. 
194 376 4 9J 906 300 
29 9 2i 91 111 19 19 Oi 9 OJ 



Difference 



Subtract £4 17s. Ud. from £17 13s. 4id. as 
often as you can. Remainder is £3 Is. 11^. 

From £1000 take |f. ; and from £10000 take if. 

What is the difierence between £74 16s. 8id. and 
£47 19s. 11^? 



MULTIPLICATION OF MONEY. 

Rule L — Place the Multiplier under the right hand 
denomination. Having multiplied the Farthings^ find 
how many Pence there are in them ; set down Farthings^ 
if any ; carry the Pence to the product of the Pence, find 
how many Shillings, set down Pence ; carry the Shillings 
to the product of the Shillings ; find how many Pounds 
in the product of Shillings ; set down odd Shillings, carry 
the Pounds and proceed to multiply the Pounds as in 
multiplication of integers. 

Examples. 

£, 8. d. £. s. d. £. s. £. s. d. £. s. d. 
Mult. 13 14 9} 6 12 8 47 13 14 7} 11} 
By 2 3 4 5 11 

Product 27 9 1\ 



10 
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What are the separate products of £7 15s. 8id.^ mul- 
tiplied by 6, 7, 8, 9, 10, 11, and 12 ? 

Rule 2. — When the Multiplier is above 12 and is the 
product of two numbers in the table, multiply by one 
of them, and then by the other. 

Remember ; = means equal to. 



Examples. 

8. d. 8. 

Multiply 5 9i b J 28 7 
7 


d. 

11 by 45 
9 


2 4} = 7 tiroes 3 11 

4 


3 = 9 times 
5 


£8 1 7 =28 times £17 16 


3 = 45 times 


What cost — 





£. B. d. £. s. 
16 Yards at 1 18 0} ^. 8 8 
23 Ditto at 1 1 8 ^. 23 16 
28 Ditto at 10 6 A. 27 6 



d. 
8 
8 




£. 8. d. £, 8. d* 
20 Ton8 at 4 8 2 ^. 88 8 4 
65 Tuns at 83 9 6 A. 4591 2 6 
77 Pairs at 10 8 ^. 41 1 4 



Rule 3. — If the Multiplier is not found in the table, 
find the nearest next less number to it; then multiply by 
its factors, and add to the last product so many times the 
given price as are equal to what is wanting. Or find the 
nearest next greater number, multiply by its factors, and 
subtract from the product so many times the given price 
as may be necessary. 

Examples. 



s. d. 



Multiply 3 



7i by 19 
6 



s. d. 

1 llj by 76 
12 



1 1 10j = 6times 
3 


1 


3 9 =12 times 
6 


3 6 7} — 18 times 
3 7i = 1 time 


7 


2 6 =72 times 
6 lli= 3 limes 


3 9 3f = 19 times 


£7 


8 6f = 76 times 



BILLS. 



11 



What cost — 



Yds. B. d. 
17 at 6 (4- 
33 at 2 8 - 
89 at 13 6i- 



£. 
•A. 4 
•A. 8 
•A. 36 



s. d. 

14 3j 

1 4 

8 11^ 



lbs. £. 8. d. 

30 at 8 6 8^ 

34 at 17 6 • 

150 at 6 5^ 



£. s. d. 
•-A. 06 1 10| 
^A. 39 15 
~A. 48 5 7} 



Rule. — When the number is between 156 and 1000, 
find the product of the money by 100, and observe the 
work of the following example : 



Multiply 



Examples, 

6. d. 

17 6i by 454 
10 ^ 



8 15 5 = 10 times 
10 



87 14 2 
4 

350 16 8 

43 17 1 

3 10 2 



= 100 times 



400 times 

50 times or 5 times 10 times 
4 times the upper line 



£398 3 1 1 = 454 tunes 



What cost — 

ewt*. £. s. d. £. s. d. 

191 at 8 9 7 ^A. 1619 10 5 

578 at 14 ^—A. 433 1 7} 



cwts. £. %. d. £. s. d. 

898 at 18 7|— J. 887 8 11} 
758 at 1 13 9 —J. 1388 9 



BILLS. 

Bought of William Bean* 

19 Yards of Silk at 14s. 6d. per Yard. 

12 dp. of do at 15s. 8d. do. 

14 do. of Satin at 7s. 6d. do. 

lOi do. of do at 6s. 8d. do. 

11 Scarves at 228. Id. each. 

Sum £44 



1 5 



12 DIVISION OF KONET. 

Bought of Robert Gleadow. 

1 81bs. of Raisins at Os. 9id. per lb. 

llOlbs. of Currants at Os. 6H. do. 

741bs. of Siigai at Os. 7H. do. 

751bs. of Malaga Raisins at Os. lOid. do. 
3 Sugar Loaves^ wt. 125ilbs at Os. 9d. do. 



Sum £13 19 6i 

Bought of John Hall. 

Oats 16i Bushels ... at 2s. 4d. per Bus. 
Malt 8^ Quarters... at 26s. Od. per Qr. 
Peaa 16 Bushels ... at 3s. 7^. per Bus. 
Tares 17 do. at Is. lid. do. 

Beans 119 do. at 4s. 6d. do. 

Sum £44 6 



DIVISION OF MONEY. 

Rule. — Begin with the left hand denomination and 
divide it ; and when Pounds remain turn them into Shil- 
lings, taking in Shillings ; then ask how often the Divisor 
can be had in the Shillings, and set down the Quotient ; 
and, if Shillings remain, turn them into Pence, taking in 
any odd Pence ; ask how often the Divisor can be had in 
the Pence, set down the Quotient, and if Pence remain 
turn them into Farthings and take in any odd Farthings ; 
then having asked how often the Divisor can be had in 
them set down the Quotient, and when there is a re- 
mainder write it over a line. Proof. — Multiply the Quo- 
tient by the Divisor. 

Examples. 



£, 6. d. 
2)7 16 7J 


£. s. d. 

3) 4 12 6i 

£. s. d. 
7)10 10 2J 


£. s. d. £. s. 
4) 5 3 2 5)4 13 


d. 

8i 


£. s. d. 
6)9 16 51 


£. s. d. £. s. 
8)16 14 11} 9)5 13 


d. 
54 



DITISION OF KONET. 
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Divide £127 by 10, the same by 11, and again by 12. 

Kote, — To find, the i (half), i (quarter),^ (one fifth), 
or \ (a sixth) part, divide by 2 for i, by i for t, by 
^for\, by 6 for i. 

Find the i, ^, |, and ^th part of £4 15s. 

When the Divisor is more than 12, observe the work 
of these examples, and note, in particular, where the odd 
s. d. and f. are taken in. 

£. 8. d. £. 8. d. 
15)36 14 4i (28 11} 
30 6 



6 12 

20 Add 14s. 



4 9| = 6 times 
3 



16)134(8 Proof36 14 4J = 16 times 
120 

14 £. s. d. £. 8. d. 

12 Add 4d. 78) 8 17 6J (0 2 3^ 

20 Add 178. 12 

16) 172(11 

16 78) 177(2 • 1 7 3 = 12 limes 



^™' 


22 

16 

7 

4 Add 2 f. 


21 

12 Add 6d. 

78) 258(3 

234 Proo 

24 

4 Add 2 f. 






u 




— 


8 


3 
13 


6—72 times 
7} — 6 times 
6 Remainder 




f8 


17 


6* 




16) 


30(2 
30 













78) 98(1 
78 



Remainder 20 Farthings. 

Divide £274 15s. 6id. by 27. 

Divide £5000 among 375 men equally. 

If 473 yards cost £44 6s. lOid., what cost one ? 

Bought 907 oranges for £7 1 Is. 2d., vj\i«il co"sX vywi"^ 

At £16 14s. lOR for3421bs.,YrVkaXco«Xoiaa'^ 
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TABLES OF IfBIGBTS, &C. 



TROY WEIGHT. 
For Gold, Silver, and JewtU. 

34 Gtbios (gs.) 1 Pennjwt (dwt.) 
30 Pennyweights 1 Ounce, (oz.) 
13 Ounces .... 1 Pound, (tb ) 

AVOIRDUPOISE WEIGHT. 

For Bread, Oroceriet, and aU 
coarse Articles. 

16 Drams (dr.) . . 1 Ounce, (oz.) 
16 Ounces .... 1 Pound. (lb.) 
38 Pounds .... 1 Quaoter. (^r.) 
4 Quarters . . 1 Hund. wt. (cwt.) 
30 Hundred wt 1 Ton. (tn.) 

APOTHECARIES WEIGHT. 

For Medicines. 

30 Grains .... 1 Scruple. ( ^ )8C. 

8 Scruples.. 1 Dram. (5)dr. 

8 Drams . . 1 Ounce. ( § )oz. 
13 Ounces .. 1 Pound, (tb) 

CLOTH MEASURE. 

3|- Inches . . 1 Nail, (nl.) • 

4 Nails . . . . •! Quarter, (qr. ) 
4 Quarters . 1 Yard, (jd.) 
6 Quarters 1 Ell English, (e.e.) 

WJNE MEASURE. 

For all Liquors, except AleS^ Beer. 

3 Pints 1 Quart, (qt.) 

4 Quarts .... 1 Gallop, (gal.) 
10 Gallons .... 1 Anker. 

18 Gallons .... 1 Rundlet. 
43 Gallons .... 1 Tierce. 
63 Gallons..! Hogshead, (hhd.) 
81 Gallons .... 1 Puncheon. 

3 Hogsheads . . 1 Pipe. 

3 Pipes 1 Tun. 

ALE & BEER MEASURE. 

3 Pints 1 Quart, (qt.) 

4 Quarts .... 1 Gallon, (gal.) 
9 Gallons 1 Firkin, (f.) 

3 Firkins .... 1 Kilderkin. 
3 Kilderkins . . 1 Barrel, ^brl.) 
54 Gallons..! Hogshead, (hhd.) 
3 Hogsheads . . 1 Butt. 



DRY MEASDBE. 
For aU Drff €fooda. 

3 Pints lQaart.(qt) 

3 Quarts 1 Potde. 

3 Pottles .... 1 GaUon. (gaL) 

3 Galls. or SQoarts 1 Peek, (pk) 

4 Pecks 1 BaakwL (bus.) 

8 Bushels 1 ChaUraa. 

86 Bushels 1 Cluddnm of Coak. 

N.B. Some other articles 32 BusMeU 
are a Chaldron. 

LONG MEASURE. 



8 
4 
13 
3 
6 

H 

40 

8 

8 

60} 



Barleycorns 1 Inch. {^.) 
Inches .... 1 Hand. 
Inches .... 1 Focyt (ft.) 

Feet 1 Yard.(yd.) 

Feet 1 Fathom. 



Yards .. 
Poles . . 
Furlongs 
Miles . . 
Miles . . 



1 Rod or Pole. 
1 Furlong, (fur) 
1 Mile, (m.) 
1 League. 
IDegpree. 



LAND OB SQUARE MEASURE. 



144 Square Inches 1 

9 Square Feet«v. 1 

30^ Square Yards 1 

40 Square Perches 1 

4 Square Roods. 1 

640 Square Acres . 1 



Sq.Foot. (ft 
Sq. Tord. (yd. 
Sq. Per. (pier. 
Sq Bood.7roo 
Sq. Acre. 
Sq. Mile. 



SOLID OR CUBIC MEASURE. 

1728 Cubic Inches 1 Cubic Foot, ^ft 
27 Cubic Feet . 1 Cubic Yard, ^yd 
2744 Cubic In. 1 Gallon of Wuie. 

TIME. 

60 S6cond&««vwwvwvv%«vv«vww« 1 ^Minute. 
60 Minutes /vwwvwww^v^ 1 Hour. 

^orx XlOUlTS A«ww%AM^«MW«A^^w« L LrftV* 
4 VV cdLS A<w^<»w»»ww^wwwv^ A JRfllOUlitU* 



12 Calendar Months, or 365 Days 
and 6 Hours, 1 Year. 

Thirty days has September, 
April, June, and November ; 
February has twenty-eight alone, 
All the rest have thuty-one ; 
But in Leap-year, once in four, 
February has one day more, — 
Except in 1700, 1800, 1900, &c. 



RSDUCTION. 15 

REDUCTION. 

Reduction is the bringing of numbers of one denomi- 
nation, into numbers of another denomination, retaining 
the same value. 

Rule 1. — ^To reduce to a less denomination, multiply 
by as many of the next less as make one of the greater 9 
for instance, to reduce pounds to farthings, bring the 
pounds into shillings, the shillings into pence, and the 
pence into farthings, and when &ere are any shillings, 
pence, and farthings with the pounds add them to their 
respective denominations. Prove the following examples 
by Division : — 

Etpamplet. 

Reduce JC27 into farthings. Reduce £5 178. 6|d. into fars. 

£. £. 8. d. 

27 5 17 6| 

20 Add 178. 20 



540 shillings. 117 shillings. 

12 Add 6d. 12 



6480 pence. 1410 pence. 

4 • Add i 4 



4)25920 farthings. 4)5641 farthings. 

12) 6480 12)1410J 

2,0) 54,0 2,0) 11,7 6J 

je27 Proof. £5 17 6f Proof. 

In £9 how many shillings, pence, and ferthings ? 
A. 180s. 2160d. and 8640f. 

In £7 14s. 6id. how many farthings ? A. 7417f. 

Reduce £46 14s. 9}d. into farthings. A. 44871f. 

Reduce £50 9s. 9id. into half-pence. Ji. 24235. 

What number ofhalf-pence in £3 124 19s? A. 1499976. 

In 900 guineas how many sixpences and pence ? 
A. 37800 sixpences, 226800d. 

Reduce £160 15s. 6d. into sixpences. A. 6431. 

c2 



16 BXDUCTIOV. 

Rule 2. — To bring a less denomination to a greater ; 
dinde by as many of the less as make one of the next 
greater. Thus, to bring farthings into pounds, first di- 
vide by 4, for pence ; divide the pence by 12 for shil- 
lings; lastly dinde the shillings by 20 for pounds. 
Prove the examples to this rule by Multiplication. 

Examples, 

In 8640 farthings how many pence, shillings, and 
pounds ? A. 2160d., 180s., £9. 

In 7417 farthings how many pounds ? A. £7 14s. 6id. 

Reduce 44871 farthings into pounds. A. £46 14s. 9id. 

Reduce 24325 half-pence into pounds. A, £60 9s. 9id. 

Reduce 6431 sixpences into pounds. •^. £160 15s. 6d. 

Reduce 10905 twopences into pounds. A. £90 17s. 6d. 

In 720d. how many shillings and crowns ? A. 60s. 12cr. 

Reduce 12600d. into groats, shillings, and crowns. 
A. 3150 gr. 1050s. 210 cr. 

Reduce 5160 groats into shillings, crowns, and pounds. 
A, 1720s. 344cr. £86. 

How many shillings and guineas are in 4284d. ? 
A, 357s. 17 guineas. ,\. ■ 

How many crowns and pounds are in 1 1 20 sixpences P 
A. 112 cr. £28. 

For both Rules. 

In 720 shillings how many pence and crowns ? 
A. 8640d. 144 cr. 

In 612 half-crowns how many crowns and pence ? 
A, 306 crowns, 18360d. 

In 40 guineas how many shillings, crowns, and pounds ? 
A. 840s. 168 cr. £42. 

Reduce 12600 pence into shillings, groats, and crowns. 
A. 1050s. 3150 grs. 210 cr. 

How many crowns, groats, and pounds in 1720 shil- 
lings ? ^. 344 cr: 5 160 gro. £86. 

Change 755 crowns into guineas, and then sovereigns. 
A, 179 gui. 16s. 188 sov. 15s. 

In 500 guineas, as many sovereigns, and as many 
shillings, how many half-crowns ? A. 8400. 



REDUCTION. 17 

TROY WEIGHT. 

Redace 4 lbs. 5 oz. 16 dwts. 17 grs. to grains. 
Add6oz. 12 



53 oz. 
Addl6d. 20 

1076 dwts. 
24 


grs. 


Proof 2,0 
24)25841 (107,6 dwts. 17grs. 

24 

12) 53 16 17 . 


168 4lb.5oz.16dwt.17g8. 


4304 
2152 Add 17 


166 
144 


25841 grs. 


17 



In 47 lb. 10 oz. how many grains P A, 275520 srs. 
In 47128 grains of gold how many lbs. ? A. 8 lbs. 
2 oz. 3 dwts. 16 grs. 

AVOIRDUPOISE WEIGHT. 

In 6 Tons. 12 cwt. 3 qrs. 15 lbs. bow many lbs? 
6 tons. 12 cwts. 3 qrs. 15 lbs. 
26 Add 12 

Proof 4 

1.32 cwts. 28)14883 (531 qrs. 15 lbs. 

4 Add 3 140 

2,0)13,2 cwt. 3 qrs. 15 lbs. 



531 qrs. 88 

28 84 6 1. 12 cwt. 3qrs. 15lbs 



4248 43 

1062 Add 15 28 



14883 lbs. 15 lbs. 



In 7 cwt. 3 qrs. 10 lb. how many ounces and drams ? 
A. 14048 oz., 224768 drs. 

In 6720 lb. of iron how many tons ? A, 3 tons. 



APOTHECARIES WEIGHT. 
In 12 lb. 1 § . 2 5. D. 1 gr. how many grains ? 
A. 69721 grains. 

In 16972 grs. how many lbs ? A. ^\loA\ox.'ii^x5l^c;.V3t^ig*' 

c 3 



18 REDUCTION. 

LONG MEASURE. 

In 70 miles how many furlongs and poles ? ^. 560 fur. 
224(K) poles. 

In 4000 inches how many yards ? A. Ill yds. 4 in. 

How many harley-coms will reach 10 miles ? 
A. 1900800 b. c. 



CLOTH MEASURE. 

In 14 yards how many quarters and nails ? A, 66 qrs. 
214 nails. 

In 4712 nails how many yards ? A. 294 yds. 2 qrs. 
In 7000 niiils how many English ells P A. 350 eUs. 

LAND MEASURE. 

In 40 acres how many roods and perches ? A. 160 rds. 
()400 perches. 

Reiluce 2850 perches to acres. A. 17 ac. 3 rs. 10 ps. 



WINE MEASURE. 

In 174 gals, how many quarts and pints ? A, 696 qts. 
1392 pints. 

In 2764 gallons how many hogsheads and puncheons ? 
A, 43 hhds. 66 gals. 32 puuchs. 76 gals. 



ALE AND BEER MEASURE. 

In 6542 firkins how many pints ? A, 471024 pints. 
Bring 7 brls. 1 kild. 1 fir. into gals ? A. 279 gals. 



DRY MEASURE. 

In 40 quarters of wheat how many bushels and pecks ? 
A. 320 bus. 1280 pecks. 

Reduce 7094 pecks into chalds. ? A, 49 ch. 9 b. 2 ps. 



TIME. 

In 121812 sec. how many hours ? A. 33h. 50m. 12sec. 
Reduce 41 weeks into days, hours, and minutes. 
A. 287 days, 6888 hours, 413280 minutes. 



ABDITIOK OF WEIGHTS AND MEASURES. 
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ADDITION OF WEIGHTS & MEASURES. 



Rule. — ^Write over each denomination as many of it 
as make one of the next left hand ; by this number di- 
vide the sum of the column ; set down the remainder, 
and proceed as in the annexed work. Prove the example, 
as in Addition of Integers. 



TROY WEIGHT. 



^^^^^k^^^H^^MAM 



12 20 

lb. 02. diet. 

8 7 8 

7 10 9 

15 6 

7 2 9 

38 11 14 

77 8 6 



20 24 

oz. dwt. gr. 

13 9 7 

24 15 12 

27 18 9 

16 16 4 

42 12 15 



125 11 23 



AVOIRDUPOISE WEIGHT. 



<|^^»'^^<\^^»'^^%^V» 



ewt. qr. lb. 

4 1 6 

8 7 

4 4 

17 1 16 

51 3 4 



lb. oz. dr. 

4 7 10 

21 4 

4 5 

30 7 

17 11 



CLOTH MEASURE. 



dwt. oz. 
20) 40 ( 2 uarried to the oz. 
40 

oz tb. 

Rem. 6 12)32(2 carried to the As. 
24 

Rem. 8 

grs. dwt. 
24) 47 (1 carried to the dwta. 
24 dtct.oz. 

20) 7 1 (3 carried to the oz 

Rem. 23 60 

Rem. 11 
APOTHECARIES WEIGHT. 



^^^Mf^^tf^^^^A^AA 



yd. 


qr. 


JU$. 


17 


2 








3 





1 


2 





24 





3 


18 


2 


3 



e.e. qr. na. 

4 2 2 

9 3 

2 

26 3 

45 2 






2 



lb. oz. dr. 

3 7 7 
29 2 1 

4 10 3 
90 11 3 
25 9 8 



dr. sc. gr. 

7 2 4 

1 11 

1 11 
2 18 

2 14 



DRY MEASURE. 



Af^k'V^A'^^W^^h^AA 



ch. bu. pec. 

12 12 2 

11 6 

3 14 2 

28 13 3 

17 24 



qr», bu. pec 


2 



4 

.13 

5 



40 



2 

1 1 



7 
3 



1 




VI 



\ 
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SUBTRACTION OF WEIGHTS AND MRA8UBBS. 



LONG MEASURE. 



AMAWVkMVWWMMA 



Mt. yw*. po. 

26 1 
7 1 
1 2 6 
4 6 9 

38 6 10 



yd. fi, in. 

7 2 101135 
1 
29 



12 2 

8 1 



6 
9 

8 




CUBIC MEASURE. 



AMMWV^'WWWW^'WA 



yd. ft. in. 

1 18 6 

4 6 9 

28 2 80 

90 5 3 

8 3 66 



yd. ft. in. 

9 62 

3 6 781 

16 3 800 

94 5 649 

10 8 98 



ALE AND BEER MEASURE. 



h. 


f'r. 


^ol. 


19 





7 


6 


1 


4 


3 


2 





98 


3 


2 


6 


2 


7 




SQUARE MEASURE. 



0t0^0>^tmf^nttt^tm0 ^ 



ae. roo. per. 

22 
15 



3 39 
90 2 6 
24 3 L8 



Vd. 


ft. t». 


3 


7 10 


39 


6 39 


9 


8 8 


3 


6 98 


87 


7 75 



WINE MEASURE. 



A^^v^vw^wm^w^^^ 



fun. AM. ^. 

17 2 9 

8 3 60 

2 9 

34 1 46 

19 3 8 



kkd. gat. qt, 

94 18 

3 26 3 

18 54 1 

1 36 

42 5 3 



mo. 


tpk. 


da. 


18 


3 





4 


2 


5 


80 





6 





3 


3 


24 


2 


6 











TIME. 



AWA^^^^^^^WI^^W^^A 



Ao. mifi. ««e. 

9 8 24 
4 24 5 

18 35 16 
1 58 43 

26 49 59 

1 — 



SUBTRACTION OF WEIGHTS & MEASURES. 

.Rule. — Write over each denomination its number, as 
in the last rule. When the number to be subtracted is 
greater than the upper, subtract it from the number writ- 
ten over it ; and to the remainder add the upper number ; 
set down the sum of the two, and carry one to the next 
left hand number, and thus continue the work. 



TROY WEIGHT. 



^^^v^k/^^t^^^y^ 



12 20 
lb. oz. dwt. 

14 9 14 
10 6 



20 24 

oz. dwt. gr. 

18 3 2 

2 15 17 



AVOIRDUPOISE WEIGHT. 



^^^'^^^^tA/M^^AA 



cwi. qr. lb. 

15 1 10 
2 1 20 



lb. oz. dr. 

98 12 13 
10 2 14 
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APOTHBCABIES WEIGHT. 



t¥¥tHMnttf> An t>l»»0lk 



lb. 9M. dr. 

28 2 
2 2 3 



dr, 90. gr. 

90 2 20 
1 2 11 



CBY MEASUBE. 



ch. &tt. ytc. 

24 3 1 
4 4 2 



SQUARE MEASURE 



(]T*. &u. pec. 

10 6 1 
2 



^«WWHAH«WW<»^«K* 



ac. roo. jjer. 

12 2 10 
1 2 30 



yd. ft. in. 

Q6 92 
2 3 



WINE MEASURE. 



tun. hhd. gal, 

27 2 50 
17 3 14 



MI%MWWtW«W^MIMA 



hhd. gal. qt. 

94 18 .2 
1 43 2 



TIME. 



ffM>. «;i(r. <2a. 

44 3 4 

35 . 5 



ho. min. sec. 

18 45 10 
9 13 13 



CLOTH BOSASUBE. 



«««««»»* OWOIWWI IWW 



yd. gr» na, 

10 2 
3 3 1 



LONG MEASUSB 



tO§. qr. 

46 
6 1 



d 

2 



'^kMM^VWWWVVV% 



mi. fur. po. 

58 4 21 
1 6 3 



yd. ft. in. 

19 3 
2 4 



CUBIC MEASURE. 



«ww»w<w»ww»no><w<» 



yd. ft. in. 

18 2 110 
3 20 13 



yd. ft. in. 

63 10 340 
18 960 



L 



ALE AND BEER MEASUBE. 



M^^M^^^^MAMAA 



h. fir. gal. 

30 2 
20 5 



/. gal. qt. 

10 3 3 
9 5 







TIJ 


dE. 


wlc. da. ho. 

20 1 15 
10 2 55 


ho. min. Hc. 

10 30 28 
1 45 35 







MULTIPLICATION OF WEIGHTS & MEASURES. 

Rule. — ^Write over each denomination its number for 
a divisor as in the last rule. Multiply the right hand 
denomination and divide the product by the divisor ; set 
down the remainder and cany the quotient to the next 
product ; and thus continue the work from right to left. 



TBOY WEIGHT. 



lb. 

73 



12 90 
oz. dwt, 

9 18 
2 



so 3i 
or. dwt. gr. 

15 12 10 



AVOIRDUPOISE WEIGHT. 



cwt. qr. lb. 

9 2 12 



lb. OS. dr. 

8 15 % 



82 



DITIBION OF WEIGHTS AKB MBASURBS. 



APOTHECARIES WEIGHT. 



rfMAAWto^AMtWMMK 



16. •#. 4r. 

11 8 7 
6 



13 2 18 

7 



DRY MEASURE. 



<^wo»^<wxw»^<w^<<w^ 



efc. hu. pec. 

25 4 3 
10 



^ft. bu. pee. 

26 2 1 
11 



CLOTH MEAJSUBE. 



W«MMM*WMIMMM» 



yd. qr. na. 

19 2 1 

8 



eAf. gr. 

17 3 

9 



LONG MEASURE. 



SQUARE MEASURE. 



»w>»««o««www»ww> 



ae. TOO. per. 

Mult. 7 3 12 by 18 

WINE MEASURE. 

tun. hhd. gal. 

Mult. 13 2 50 by 49 
TIME. 



0^^^^t^^^i^^^>*iM^^A0t0k 



mo. wk. da. 

Mult. d4 2 6 by 53 



AMMAAMMAMMAAAM 



mt. fur. po. 

28 3 15 
12 



Ifd. ft. m. 

29 4 
12 



CUBIC MEASURE. 



A'^^'W^MAAA^WMM 



yd. /[. in. 

Mult. 8 14 28 by 24 

ALE AND BEER MEASURE. 



«»^»wv»«wv>«<»<w«w» 



b. Jir. gaL 

Mult. 19 2 5 by 120 



TIME, 
mo. iri(;. Ja. 



Mult. 14 2 6 by 74 



DIVISION OF WEIGHTS & MEASURES. 

Rule. — Write over each denomination its number as 
in the last rules. Begin with the left hand denominar 
tion and divide. Reduce what remains to the next deno- 
mination^ taking in any odd weight, &c., thus go on 
dividing from left to right. Prove the work by Mul- 
tiplication. 



TROY WEIGHT. 



^A^^^«W«<WWW« 



lb. oz. dwt. 

2)3 11 12 



oz. dwt. gr. 

3)7 12 19 



APOTHECARIES WEIGHT. 



a^A>%^^^»^^%^^Vm^| 



lb. OM, dr. 

9)9 9 3 



dr. 9c gr. 

7)4 6 19 



AVOIRDUPOISE WEIGHT. 



«^WW^b«^W^W^^A 



4 ao 

cwt. qr. I&. 



16 .16 
Ih. 00. dr. 



4)8 2 13 6)6 10 8 



CLOTH MEASURE. 



WWOl^WX^WV^WW 



yd. qr. na. 



eUs. qr. na. 



8)57 3 9)81 2 



BlVISIOir OF WEIGHTS AKD MEASURES. 
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DBT MEASURE. 



MMAAAAMAAAMrtAMA 



tm. pee. gah. 

10)9 3 1 



chal. hu. pee. 

11)2 4 2 



LAND MEASURE. 

ac. TOO. per. 

Divide 7 2 20 by 28 
WINE MEASURE. 



MAAfVMMMA^^AAMMM 



Divide 126 19 2 by 172 

TIME. 

^. mtn. MC. 

Divide 19 26 39 by 45 



LONG MEASURE. 



OWWW*Wi.Wl»<»«WWW^ 



mi. fur. po. 



yd, ft. in. 



12)67 7 34 12)19 2 11 



CUBIC MEASURE. 



tfWMWM^AMAWMM^ 



y(2. /?. tn. 

Divide 17 15 28 by 64 

ALE AND BEER MEASURE. 
/ gal. qi. 

Divide 16 7 2 by 49 

TIME. 



MMMnMMMtnnAMMMMM 



moH. wk, da. 

Divide 89 1 4 by 27 



Examples for exercises on the preceding rules, 

ALL TO BE PROVED. 

Add together^ seven hundred and nine ; four hundred 
thousand and sixty ; and nine hundred and twenty-five. 

Subtract 197 from the sum of 4764 and 37 ; and add 
ten thousand and forty to the remainder. 

What is the difference between 1573 and the product 
of 27, and 1276? 

Divide the product of 3765 and 36, by 45. 

What is the quotient of 784539 by 2691 ? 

A man was bom in 1 80 1, when will he be 98 years old ? 

King George 4th. died in 1830 aged 68, in what year 
was he bom? 

Multiply £3 17s. 3id. by 54, and subtract £12 13s. 
6id. from the product. 

Divide £375 by 24 and multiply the quotient by 104. 

How many fardiings are there in £27 14s. Hd ? 

Reduce £127 13s. 6d. to half-pence. 

In 41b. 3oz. 4dwts. troy, how many grains ? 

How many ounces in 7cwt. Iqr. 271b. ? 

Reduce 17yds. 3qrs. into ells English. 

In 21 hogsheads of wine how many casks, ea^K ^ 
gallons ? 
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In 12 ingots of silver^ each 21oz. 14dwtB.> how many 
grains? A. 124992. 

In 25 chests of tea, each 2qrs. 1 llhs.^ how many Ihs. ? 

How many days in the first six calendar months of the 
year 1835 P 

How many hours and minutes in a year P 

How many days from January 20 to July 4^ in a leap 
year P 

My income is £400 a year, what is it a day ? 



THE RULE OF THREE DIRECT. 

The Rule of Three Direct teaches from three numhers 
or terms given, to find a fourth ; which is to have the same 
proportion to the third, that the second has to the first. 
Thus 3 , 6 , 4 , 8 are numhers, of which the fourth has 
the same proportion to the third, that the second has to 
the first ; the 8 being double the 4 ; and the 6 double the 
3 ; and they may be read thus, as 3 is to 6 so is 4 to 8. 

Rule. — To find the fourth term, place the three num- 
bers as below, with points ; then miiltiply the second by 
the third, or the third by the second, and divide the 
product hy the first ; the quotient will be fourth term. 

What is the fourth term to 2, 8, and 7 ? 



8 '' 



•• • 

8 

2)56 

28 

Find the fourth proportional to 9, 6, and 24. 
What is the fourth ])roportional to 36, 9, and 1728 ? 

Rule 2. — When the three terms are of different deno- 
minations, place the two terms of supposition, so that 
the second be of the same kind as the required term ; 
and let the third be the same as that on which the ques- 
tion lies. Then multiply and divide as before directed, 
and the quotient will be tlie answer. Proof. — Make a 
stating by inverting the order of the terms, as in the next 
example. 
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Observe. — Two of the three given terms are always 
a supposition. 

Examples* 

If 4 yards cost 8 shillings^ what cost 7 yards ? 

If 4 yds. : 8s. :: 7 yds. 

7 Proof. 

If 14s. : 7 yds. :: 8s. 

4)56 8 



Ans. 14 shillings. 14)56(4 yds. 
6Q 



If 31bs. cost £19, what cost 91bs. ? A. £57. 
If £19 buy 31bs., how much will £57 buy ? A. 91bs. 
If 52 weeks' wages be £48, what will 13 weeks be ? 
A. £12. 

If 3oz. of silver cost 16s. 7id., what cost lloz. ? 

If3oz. : 16s. 7id. :: lloz. 

11 



3)9 2 lOi 



Ans. £3 Os. Hid. 



What will 9 yards cost, if for £44 I buy 72 yards ? 
A. £5 10s. 

If 21 yards cost £7 17s. 6d., what cost 35 yards ? 
A. £13 2s. 6d. 

What cost 120 quills, if 24 cost 3W. ? A. Is. 5id. 

If 120 quills cost Is. 5id., what cost 24 ? 

If £57 buy 3cwt. Iqr. 51bs. of tea, how much will 
£19 buy ? A. Icwt. Oqrs. lllbs. 

If for £19, 1 buy Icwt. Oqrs. lllbs., what can I buy 
for £152 ? A, 8cwt. 3qrs. 41bs. 

Rule 3. — If the first and third terms are of different 
denominations, reduce them into the same; and, if 
necessary, reduce the second term to the lowest denomi- 
nation mentioned; then multiply and divide, and the 
quotient will be of the same name as the second term, 
and may require reduction. 
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Examples, 

Ifdcwt. 2qrs. of tobacco cost £29 88., what are 
Tibs, of it worth ? ./^. 10s. 6d. 

Hovir many yurds of muslin may be bought lor 
£44 1 6s., if 9yds. cost £5 12s.? y4. 72 yards. 

Huw many ^'ards of cloth may be bought for £6 12s., 
if 72yds. cost £44 16s.? A. 

If 5c^t. 2qrs. cost £25, what cost 27cwt. 2qrs. ? 
A. £125. 

If 15g-als. dqts. of ale cost £i ds. 7id., what cost 
2gals. Iqt. ? A. ds. 4id. 

If in 3hrs. 15 min. a bird flies over 80 miles, how fiir 
will it fly in 19hrs. 30 min. ? A. 480 miles. 

If 5ells 3([rs. cost £4 13s. 4d., what cost 52yd8. 1 qr ? 

elU. qrs. £. s. d. yds. qr. 

If 5 3 : 4 13 4 :t 52 1 

5 20 4 



28 qrs. 93 shillings. ^^ <!"• 

— 12 d. PROOF.gr*. d. 

If 8360 : 209 n 1120 

1120 pence. 1120 

209 



10080 



4180 
2299 



2240 8360)234080(28 qrs. 

12 

28)234080(8360 pence to be reduced. 
2,0) 69,6s. 8d. 
Ans. £34 16 8d. 



If 7cwt. Iqr. cost £26 10s. 4d., what cost 43cwt. 
2 (irs. ? 

If 2cwt. 2qrs. 151bs. be bought for £7 19s. 9id., how 
much will £10 5s. lOd. buy ? 

If £10 2s. 7d. buy 17 yards, how much will 
£36 6s. Ud. buy? A, 61 yards. 

If 5cwt. 3qrs. of sugar cost £25 17s. 6d., what cost 
7cwt. 3qrs. 71b. ? A. £35 3s. lid. 
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If 5oz. 16dwts. of silver cost £2 10s. 9d.^ what cost 
31b. 7oz. ? A. £18 16s. 3d. 

If 24qrs. 6bus. of com cost £42 12s. 6d., what cost 
123qrs. 6bus. ? Jj. £213 2s. 6d. 

If a man walk 4miles 5f. in one hour and 50 minutes ; 
how long .will he be in walking 9mis. 2fur. at the same 
rate ? A. 3 hours 40 minutes. 

If 2 acres 2 roods produce 12qrs. 6bus. of com ; how 
much will 3 acres, 2 roods, 20 perches of the same land 
produce P A» 18qrs. 3bus. 3|4 pecks. 

If4hhds. 21gals. of wme cost £125 10s. Sd., what 
cost 21hhds. 42gals ? Jl. 627 12s. 6d. 

If £145 rent pays £12 13s. 9d. taxes, what is the 
tax on £378 10s. ? A. £33 2s. 4id. 

If £100 gain £5 interest, what is the interest on 
£475 10s? A. £23 15s. 6d. 

What is the tax on £900, if £1 pays 2s. 6d. ? 
A. £112 5s. 

A bankrupt owes £9000 10s., how much can he pay 
at 15s. 6d. per pound ? A, £6975 7s. 9d. 

A bankrupt pays £6975 7s. 9d. at the rate of 15s. 6d. 
a pound, what was he in debt P 

What is the carriage of 8cwt. 3qrs. 71b. at 20d. a 
stone of 141bs. P A. £5 17s. 6d. 

If £21 13s. 5id. be interest for 365 days, what is it 
for 150 days ? A. £8 18s. Ud. 

What cost 49392 knives at 4s. 4d. per dozen P 
A. £891 16s. 

At 6s. 8d. a week, how many weeks board can I have 
for £50 P A. 150 weeks. 

If £10 gain eight shillings and four-pence, what will 
£500 10s. gain ? A. £20 17s. Id. 



THE RULE OF THREE INVERSE. 

In examples to this rale, the term on which the de- 
mand lies, has the same proportion to one of the terms 
of the supposition, as the other term of the supposition, 
has to the term required. 

Rule. — For a stating, place the term on which the 
demand lies, first; and the two terms of supposition 

d2 
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second and third, with points ; as in the Rule of Thxee 
Direct. Then reduce the terms, if necessary, and woik 
as directed in that rule. 

Examples* 

If I horrow of my friend £600 for 6 months, I demand 
to know, how long I ought to lend to him £76 to requite 
his kinihiess ? 

£, £, tno. £» mo. £, 

If 75 : 600 : : 6 Or 75 : 6 : : 500 
6 500 



75)3000(40 mo. 75)3000(40 mo. 

300 

Ans. 40 months. 

...0 

Suppose 36 men can huUd a boat in 12 days, in how 
many, can 27 build it ? A, 16 days. 

How far can I have 4tons 2cwt. carried for the same 
money that I pay for 15 tons, carried 20 miles ? ji. 

How many yards of stuff, 3qrs. wide, will line 30 
yards of cloth 5qrs. wide ? ji. 50 yards. 

If 30 men earn jG25 in 25 days, how long will 15 men 
be in earning the same wages P A. 

What should a loaf weigh, when wheat is 3s. a bushel; 
if when at 5s. 3d. it weighs 21bs. 8oz. ? A, 41bs. 6oz. 

If a loaf weighs 41b. 6oz. when wheat is 4s. 6d. a 
bushel, what should it weigh when wheat is 5s. 3d. a 
bushel ? A. 31bs. 12oz. 

How many yards of carpet 3qrs. wide, will cover a 
floor 18 feet long and 15 feet wide ? -4. 40 yards. 

Suppose JG400 to gain £60 in 10 months, in what time 
will j6250 gain the same money ? A. 16 months. 



FELLOWSHIP. 

Fellowship is a rule used to calculate shares of gain 
and loss. 

Rule. — Add the given shares together, make as many 
statings as there are shares; saying — 



FELLOWSHIP. 2d 

As the sum of the shares, or stocks : is to the whole 
gain or loss, : : so is each share, or stock, ' : to its 
share of gain or loss. 

Proof. — ^Add all the shares of gain or loss together, and 
the sum will be equal to the given gain or loss ; or invert 
the terms of the statings. 

ExarrfpUs, 

Divide £140 among A. B. and C, so that A. shall 
have one share, B. two, and C. three. 

A 1 As6 : 140 :: 1 £. s. d. 

B 2 1 A 23 6 8 

C 3 Ans.B 46 13 4 

— 6)140 C 70 

Sum 6 



23 6 



As 6 : 140 : : 2 
2 



6)280 



46 13 4 



8 Proof 140 





As 6 : 140 
3 


:: 3 


7)420 




69 





A's stock is £70, B's £35, they gain £150, what is 
each man*s share of gain P Jl. A £100, B £50. 

B puts in £300, C £75, and D £150; they gain 
£260, what is each share of gain P A. B £150, 
C £37 10s., D £75. 

E, F, and G lose in partnership £120; E' put in 
£140, F £300, and G £160, how much did each lose P 
A. E £28, F £60, C £32. 

H, J, and K are joint ship owners ; H gains £28, 
J £60, and K £32, the ship cost £600, what did each 
part cost P 

Messieurs L, M, N, and O, engage in trade and lose 
£1000 ; L's stock is £400, M*s £500, N's £900, and 
O s £1200, what is each merchant's loss P A. L £133 
6s. 8d., M £166 13s. 4d., N £300, and O £400- 

d3 
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FELLOWSHIP WITH TIME. 

RuLE.-^Multiply each sum by its time^ and add the 
products together ; then state and say^ — 

As the sum of the products : is to the whole gain or 
loss^ : : so is each product : to its share of gain or loss. 

Examples. 

X puts £10 for 6 months^ Y £S for 10 months, and 
Z £6 for 5 months ; they gain £60, what is each share ? 



£. 


£. 


£. 


£. 


10 


8 


6 


X 50 


5 


10 


5 


Y 80 


—• 


_— 




Z 30 


50 


Y80 


Z30 


8nm 160 




£. £. 


£. 


£. 8. 


As 


160 : 60 
50 


:: 50 


: 18 15 



16,0)300,0 



£18 15s. 



£. 


£. 


£. £. 


8. 


As 160 : 


60 


:: 80 : 30 




As 160 : 


60 


:: 30 : 11 


5 


£. 


8. 


£. £. 


8. 


ln«. X 18 


15 


Y 30, Z 11 


5 


Y 30 









Z 11 


5 


* 





Proof £60 Os. 



The rent of a pasture is £30 lOs. A puts in 12 sheep 
for 3 J months ; B puts in 8 for 8i months, and C 10 for 
5 months ; how much must each pay of the rent ? 
A, A £8 Os. lid., B £12 19s. 3d., andC £9 10s. T^d. 

E, F, and G lost £100 in partnership ; E had £50 
for 2 months, F £50 during 4 months, and G £60 for 
5 months ; what is each merchant s share of the loss ? 
A. E s £16 13s. 4d., F's £33 6s. 8d., and G's £50. 
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BARTER. 

Barter is the exchange of one commodity for another. 

Rule. — Find the value of each commodity, and work 
by the Rule of Three, or otherwise, as the case may 
require. 

Examples* 

B delivers to C 49 yards at Ss. 4d. a yard, for 38 ells 
at 4s. 2d. an ell, what is the difference of value, and who 
must pay it ? ^. The difference is 5s. which C must pay. 

How much tea at 10s. per lb. can I have in barter for 
Icwt. 2qrs. 101b. of chocolate, at 5s. per lb. ? A. 891bs. 

A had 4 Icwt. of hops at jGI 10s. per cwt., for which 
B gave jG20 in money and the rest in prunes at 5d. per 
lb. ; what weight of prunes did B give besides the £20 ? 
A. 17cwt. 3qr. 41b. 

X delivered to Y 189 gallons of wine at 6s. 8d. per 
gallon, for 126 yards of silk, what was the silk a yard P 
A. 10s. 



LOSS AND GAIN. 

Rule 1. — Find the difference between the whole cost 
and the whole produce. 

Examples. 

Bought 18cwt. of sugar at 28s. per cwt. which I sell at 
3|^d. per lb., what is the gain ? A, £4 4s. 

Bought butter at 20d. per lb. and sold at 17d., what 
is the loss on 14401b. ? A, £18. 

Bought 1371b. of tea at 4s. l|d. per lb. and sold at 
4s. 9d., what was the gain ? 

Rule 2. — As the first cost : is to the price sold at : : 
so is jEIOO : to a fourth number. 

If the 2nd. term be more than the first, subtract jGIOO 
from the fourth number, and the remainder will be the 
^ain per cent, or on £100. 

If the 2nd. term be less than the first, subtract the fourth 
nmnber from £100, and the remainder will be the loss 
per cent. 

Examples. 

Bought wine for £50 8s. and sold for £63, what is 
the gain per cent. P A. £25. 
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Tea, which cost me 12s. per Ih. I sold at IGs. per Ih., 
what was the gain per cent. ? A. £33 Os. 8d. 

Sold'fer £1460, a ship which cost £1800, what was 
the loss per cent P A, 

ALLIGATION. 

Alligation teaches how to mix quantities of differrat 
simples together, and to find the mean price of the 
mixture. 

ALLIGATION MEDIAL 

Is when the quantities and prices are given. 

Rule. — Multiply each quautity hy its rate or price, 
divide the sum ot the products hy the sum of the quan- 
tities, and the quotient will he the mean price. Proof 
hy Division. 

Examples. 

A farmer mixed 20 bushels of wheat, at e5s. per bushel, 
ifvith 40 bushels of rye at 3s., what is the price of a bushel 
of this mixture P 

Observe X signifies multiplied by; and = equal to. 

20 X 5 = 100 shiUings. 
40 X 3 = 120 



Sum of the quantities 60 6,0) 22,0 Sum of the Products 

3s. 8d. Answer. 



A grocer mixed 4cwt. of an article at 56s. per cwt. 
with 7cwt. at 43s. and 5cwt. at 37s. ; what is the price 
of Icwt. of the mixture P A, £2 4s. 4|d. 

Ten gallons of brandy at 18s. 6d. were mixed with 
4gals. at 15s. and two gallons of water; what is the price 
of a gallon P A, 15s. 3H. 

Mixed one gallon of rum at 16s. with one at 15s., and 
another at 14s. with one gallon of water; what is the 
price of one gallon of the mixture P -4. 1 Is. 3d. 

alligation alternate 

Is when the prices of several things axe given, to find 
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what quantities of each of them, will make a mixture that 
may have a given price. 

Rule. — Place the rates one 
imder the other, and the rate 
given or mean rate at the left 
hand of them, thus — 



20 



16" 
18" 
22 
24" 



2 
4 
4 
2 

Link the several rates together by 2 and 2, always ob- 
serving to join a greater to a less than the mean. Take 
the diSerences between each price and the mean rate, set 
them alternately, they will be the answer required. 
Proof. — By Alligation Medial. 

Exumples, 

If I would mix sugar at 4d., 6d., lOd., and 12d. per 
pound, what quantity must I take of each, that a pound 
of the mixture may be worth 8d. ? 

Work. 



8 



4 




10 




12 





2 
4 
4 
2 

12 



Or, 



8 



4 




6 
10 




12 





4 
2 
2 
4 

12 



Sum 12 



21b. 
41b. 
41b. 
21b. 


Answer, 
at 4d. = 8d. 
at 24d. = 24d. 
at lOd. = 40d. 
at 12d. = 24d. 


12 


12)96d. 




Proof 8d. 



Another Answer, 
41b. at 4d. = 16d. 
21b. at 4d. = 12d. 
21b. at lOd. = 20d. 
41b. at 12d. = 48d. 



12 



12)96d. 
Proof 8d. 



How much rye at 4s. per bushel, barley at 3s., and 
oats at 2s., will make a mixture worth 2s. 6d. per bushel ? 
A, 6bus. of rye, 6 of barley, and 24 of oats. 

I would mix four sorts of rye, one sort at 4s. per bush, 
another at 3s. 6d., a third at 3s., and a fourth at 2s. ; 
how much must I take of each sort to make the whole 
worth 2s. 6d. per bushel ? A. 6bush. at 4s., 6 at 3s. 6d.» 
6 at 3s., and 36 at 2s* 
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ALLIGATION PARTIAL / 

Is when the rates of all the things, the quantity of but 
one of them, and the mean rate are given. 

Rule. — Take the dlHerences between each price and 
the mean rate, and place them as in the last rule. Then 
say- 
As the difference of the same name with the quanti^ 
given : is to the rest of the differences severally, iz so 
is the quantify given I to each of the several quantities 
required. 

Examples. 

I want to mix 10 bushels of wheat at 4s. per bushel, 
with rye at ds., barley at 2s., and oats at Is. ; how much 
rye, bailey, and oats must be mixed with the 10 bushels 
of wheat, that the mixture maybe worth 28d. per bushel ? 

40 

OQ OfJ iO 4 S «^ 55 iU S 50 



48 




4 


4 ] 
4 J 
4 ] 


: 16 

; 20 

\ 8 


•• 
•• 

•• 
•• 

:: 


10 : 


36 
24 




16 
20 

8 


10 J 

10 : 


12 







Amwer. 



10 Bushels at 48d. 
40 do. at 36d. 
60 do. at 24d. 
20 do. at 12d. 



are 



480 
1440 
1200 

240 



120 



12,0)336,0 
Proof 28 pence. 



I want to mix 12 bushels of oats at 18d. with barley 
at 2s. 6d., rye at 3s., and wheat at 4s. per bushel ; how 
many of each sort must be mixed with ihe 12 bushels of 
oats P 



his. 

60 of Barley, 
1st Ans, 60 of Rye, 

12 of Wheat. 



bus. 
2 of Barley, 
2nd. Ans. 12 of Rye, 

10 of Wheat. 



ALLIGATION TOTAL 

Is when the price of each article, the quantity of the 
mixture, and the mean price are given, to find how much 
of each article will make the quantity. 
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Rule. — Take the difierences between each price and 
the mean price, as before, then say — 

As the sum of the differences : is to each difference, : t 
so is the quantity given : to the quantity required of 
each. 

Examples* 

I have tea at 5s., 6s., 8s., and 9s. per !)>., and I want 
a mixture of 871b. worth 7s. per lb. ; how much of each 
must I take ? 



6 




1 8 


6 : 
6 : 

6 ; 
6 • 


: 1 : 
: 2 : 
: 2 : 

1 : 


: 87 : 141 


8' 
9 




2 1 

2 1 


: 87 : 29 

: 87 : 29 
: 87 : 14^ 






6 


87 



Ans. 14^1b. at 5s., 29Ib. at 6s., 291b. at 8s., and 
14-J:lb. at 9s. * 

A has currants at 1 Id., 9d., 6d., and 4d. per lb., and 
he wants a composition of 2401bs. worth 8d. per lb. ; how 
much of each must he take P A, 961b. at lid., 481b. at 
9d., 241b. at 6d., and 721b. at 4d. 



PRACTICE. 

The rules of Practice are short methods of finding the 
value of any quantity of goods. 

Rule 1. — If the number of pounds, yards, &c., be 
above 1^, and the product of two factors in the multiplica- 
tion table, multiply as directed in page 10. 

Observe. — For i divide the value of 1 ell, Sfe, by 4, 
for i, divide by 2, and for ijind the values of i and i, 
and add them to the last product. 

What is the value of — 



£. 8. d. £. 8. d. 
ells at 7 8 A. 8 2 11 
do. 17 II A. 60 12 
do. I 16 6 A. 137 13 



10 
144 



n 



£. s. d. £. 8. d. 

Toiisat2 16 6^.268 7^ 

do. 1 16 8 4. 108 2 

do. 17 4 J. 126 4 8 



Rule 2. — If the number of yards, &c. is not found in 
the multiplication table, find the nearest next less or 
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d. 


£. 8. d. 


lbs, £. 8. 


d. 


jC. 8. d. 


4 A. 


14 17 6 


127 at 8 


2 A. 


382 1 2 


04 A. 
«| J. 


34 13 m 


117^ at 12 


6 ^. 


73 6 71 


98 17 8| 


87| at 4 


8 A. 


18 12 llj 


9j A. 


284 4 2 


149| at fi 


6^ ^. 


41 6 8^ 



greater number; and, having multiplied by its factors, 
add to the product or subtract from it, as many times the 
value of the top line, as the difference may require. 

What is the value of — 

yd*. £. 8. 
26^ at ..0 11 
89 at ..0 17 
59 at ..1 18 
70 at ..8 14 

Rule 3. — When the number of cwts., &c. is above 156, 
and not more than 1000, find the value of 100 ; multiply 
this value by the number of hundreds ; and, for the rest, 
observe the work of the following example : — See also 
page 11. 

What is the value of 273 tons at 9s. 8id. per ton ? 

s. d. 

9 8i = value of 1 ton. 
10 



4 


16 lOi 
10 


48 


8 


9 
2 


96 

33 

1 


17 

18 

9 


6 
H 


£132 


4 


8J 



do'. 



10 do. 



= do. 100 do. 



do. 
do. 
do. 



200 do. 

70 do. 

3 do. 



= do. 273 do. 



What is the value of— 

709^ cwt8. at 128. 6d. 

A. £443 58. 7§d. 
218 yds. at 148. lOd. 

A, £167 198. 6d. 



726 ells at 138. 10^. 

A. £602 188. 
997{ ton8 at jfl 158. 4d. 

^.£1762 58. 



Ijd. 
Od. 



Rule 4. — To find the value of one yard, pound, &c., 
divide by the given number as directed in Division of 
money, pages 12 and 13. 

Examples. 
What cost 1 ? if— 

d. £. 8. d. 

8} J. 4 ^ 

JiA.7 0} 



£, 8. d. £. 8. d. 


£. 8. 


91b8. C08t 6 10 6 J. 14 6 


231b8. cost 92 6 


171b8. cost 56 19 A^A. B 7 0^ 


431b8. cost 801 2 
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Rule 6. — ^When the divisor is the product of two 
numbers, you may divide by one, and then by the other. 

Examples. 
What cost 1 ? if 



ydt. £. i. 


d. 


£. t. d. 


yds. £. i. 


d. 


96 oo«t..05 8 





A. 18 1\ 


90 co«t80 6 


A. 


81 cott 116 8 


9 


^.189 


110 cost 69 18 


4. A. 


84 cost. .76 13 





A. 


144 cost 90 


A. 



Divide £2093 into 66 equal parts. Quot. je37 7s. 6d. 
Divide £4d92 10s. equally among 55 men. Q.£83 10s. 

All these Examples should be proved by MulHpUcation. 

Definition, — ^An aliquot part is the fractional expression 
of the quotient of a division, without a remainder. Thus 
12)144(12 quotient; that is to say, 12 is one twelfth of 
144, fractionally expressed by ^. 

TABLE OF ALIQUOT PARTS. 



Aliquot 

# /7 


parts of 


9^£. 


Parts of a shilliog. 


Parts of threepence. 


10 


= 


i 


d. 

6 = i 


3f. = i 


6 8 
5 


^ 


X 


H = t 


2f. = i 

If. = A 


4 
3 4 


— 


I 
T 

I 
•6 


Parts of a penny. 


2 6 


— 


I 
T 


1 — I 




2 jD 


;^S 


* — TT 


2f. = 1 


1 8 


= 


I 


Parts of sixpence. 


If. = i 


1 4 


:::: 


iV 






1 3 


=r 


X 


3 farthings = ^ 




1 


:= 


X 


2 farthings = -^ 





Principle. — The value of any number of yards, &c. at 
one penny each, is exactly as many pence as there are 
yards, &c. ; also at one shilling, or at one pound, the 
value is just as many shillings, or as many pounds. 
Hence the following rules. 

Rule 1. — When the price is just the aliquot part of 
a penny, shilling, or poimd, divide the quantity given, 
by the number expressed by such aliquot part. For in- 
stance, divide by 4 foi J, by 3 for \, by 6 for \, &c. ; 
and the quotient will be of the same name as that of 
which the part is taken. 
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Remember to proceed ¥nth «ity remmimng pounds, 
skUUngs, and pence, as m Dwiswn of Money. 



Exixmples- 



What is the value of 

yds. 

i\i\6Q06 at id. ? 



12) 145Hd. to be reduced. 
2,0)12,0 Hid. 



ji. £6 Hid. 



yds. 

4d.|i|6782 at 4d. ? 

2,0)226,0s. 8d. 
A. del 13 Os. 8d. 



3s. 4d.|||4786 at 3s. 4d.?' 
A. dE797 13s. 4d. 



6s. 8d.|i|2789at6s.8d.? 
^. £929 13s. 4d. 



Observe. — In the 1st example, the quotient is pence, 
because the yards are considered as being so many pence, 
the part taken being \ of a penny. In the 2nd, tne quo- 
tient is shillings, because the yards are considered as shil- 
lings, the part taken being \of a shilling. In the 3rd, 
the quotient is pounds, because the yards are considered 
as pounds, Ss, 4d, being \of a pound. In the 1^, two- 
pence remain, to be divided by 4. In the 2nd, two shil- 
lings remain, to be divided by 3. In the 3rd, four pounds 
remain, to be divided by 6. In the last, two pounds 
remain, to be divided by 3. 



What is the value of 



6850 at 5s. ? 

A. £1712 lOf. 



4786 at lOs. 

A, £2393. 



6831 at 65. Sd. 

A. £2277. 



7612 at id. 

A. £7 185. 7d. 



4768 at Zd. 

A. £59 12«. 



7864 at 4s, 

A, £1572 169. 



1276 at 35. 4d. 
A. £212 135. 4d. 



3768 at 25. 6d. 

A. £471. 



6812 at id. 

A, £14 35. lOd. 



6318 at 2d, 

A, £52 135. 



9167 at l5. Sd, 
A. £763 185. 4d. 



8578 at 6d. 

A, £214 95. 



PBAGTICE. 
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Rule 2. — ^Wben the price given, is not an aliquot part 
of a penny, or shilling, take some part of the price that 
is an aliquot part> and divide as in Kule 1 ; and for the 
remaining part of the price, take it from some foregoing 
part, and add the values together. 



id. 
id. 



Examples, 
7681 lbs. at 3f. ? 



3840i = value in pence at id. per lb. 
1920i = do. do. at if. do. 



12)5760J = do. do. at }f. do. 



2,0) 48,Qpi Oid. 
Answer £24 Os. Old. 



6d. 

if. 



7 



7610 yds. at 6id. ? 



3805 = value in shillings at %di, per yard. 

475 7i = do. do. at if. do. 



2,0)428,0 7W. = do. 
A. £214 Qs. 7id. 



do. at 6id. do. 



What ia the value of 



1861 at li<2.? 
A. £9 13«. lOid. 



|7812 at Hd. 

A. £122 is. M. 



6128 at die?. 

J. £8a 19«. 8(2. 



6100 at did. 
A. £146 2t. lid. 



764 at 9d. 

A. £2S 13«. Od. 



1218 at 6id. 

A, £32 19«. Q(U 



866 at lOid. 

A. £37 9s. Od. 



6181 at 2id. 
A. £57 IBs. Hid. 



7000 at 4id. 



1861 at lid. 
A. £13 lis. 4id.\ A. £12S I9s. 2d. 

e2 



897 at 7id. 

A. £28 Os. 7id. 



1260 at lid. 

A. £67 15*. Od. 



6121 at Hid. 
A. £286 18«. &id. 



1234 at IIH 

A. £59 28. 7d. 



2345 at Hid. 
A. £114 16*. IJd. 
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Rule 3. — When the price is more than one shilling 
hut less than two, let the quantity he called shillings, 
and take parts for the rest of the price ; and add tiie 
values together. 

What is the value of 



Id. 



I 



1281 at Idid. a pound ? 
106 9 = value at Id. a Ih. in shillings. 
26 8i = do. at if. do. do. 



2,0)141,4 6i = do. at 13id.do. do. 

.€, £70 14s. 5id. 



6d. 
IH 



if. 



J. 
J. 



i 
s 



8765 at 19}d. a yard ? 
4382 6 = value at 6d. in sHlings. 
1095 7i = do. at IJd. do. 

182 7^ = do. at }d. do. 



2,0)1442,5 8i = do. at 19Jd. do. 



^, £721 5s. 8id. 



8100 at U. 4id.? 
A. £565 6t. Sd. 



6543 at 20ld, 
A, £558 178. 7id, 

6812 at 22id, 
A, £645 Us. 5d. 

7951 at U. did. 
A. £703 Ids. lOid. 



4786 at Is. S^d. 
A. £314 Is. 7id. 



3450 at Is. 5id. 
A. £225 Ss. lid, 



3210 at 2lid. 
A. £284 48. 4id. 



6760 at 23id. 
A. £668 ISs. 4d. 



6437 at Is. d^d. 
A. £502 I7s. 9id 



7614 at Is. 9id. 
A. £682 Is. 9d. 



6789 at Is. 6f<{. 
A. £523 6f. 4id. 



1000 at 2lid. 
A. £90 12«. 6d. 



9990 at 2Sid. 

A. £988 Us. lOid. 



9672 at Is. Hd. 
A. £544 Is. Od. 



1786 at Is. 2id. 
A. £109 15s. 3K 



Rule 4. — When the price is ahove two shillings, hut 
under twenty ; consider the quantity as so many shillings ; 
multiply it hy the numher of shillings ; take parts 
for the remainder of the price ; and add the values 
together. 



PRACTICE. 



41 



What is the value of 

6d. 

9 



Hd. 
id. 



X 

Z 



4 10 lbs. at 9s. 7|d. ? 



3690 
205 
51 3 
8 6i 



value at 9s. Od. in shillings, 
do. at Os. 6d. do. 

do. at Os. Hd. do. 

do. at Os. Oid. do. 



2,0)395,4 9i = do. at 9s. 7|d. 



do. 



Value £197 14 9^. 



2d. 



id. 



J. 

6 



f 



ai6 at 18s. 2id. ? 
18 



14688 == value at 18s. Od. in shillings. 

136 = do. at Os. 2d. do. 

17 = do. at Os. Oid, do. 



2,0) 148,41 = do. at 188. 2id. 
V, £742 Is. 



do. 



1448 at 7s. IJd.P 
F. £516 17*. Od. 



378 at Ss. 2id. 
F. £164 14«. lOid, 



3471 at 11*. 7|d. 
F, £2017 lOd. 4|d. 



651 at 19«. 4id. 
A. £435 7s. Hd. 



Examples. 

7814 at 17*. 7d. 
V. £6869 16*. 2d. 



764 at 11*. 5id. 
A. £437 14*. 2d. 



472 at 18*. 6id. 
A. £438 1*. 6d. 



3715 at 9*. 4id. 
V. £1741 8*. Hd. 



612 at 16*. 4id. 
F. £501 14*. 3<2. 



378 at 14*. 5id. 
A. £273 5*. 3d. 



372 at 19*. Hid. 
A. £371 12*. .3d. 



726 at 16*. 3|d. 
^. £656 1*. eid. 

Rule 5. — When the price consists of pounds, &c., , 
call the given quantity pounds, multiply it by the pounds 
given, take parts of one pound for the rest of the price ; 
and, if requisite, parts of parts, and add the values 
together.' 

E 3 
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What is the value of 

4613 yds. at £1 6s. 7d. ? 

£• s, d. 

4613 = value at 1 

1153 5 = do. at 5 

6 = do. at 6 



5s. 


} 


6d. 


X 

TO 


Id. 


6 







115 
19 



6 
4 



5 = do. at 1 



de5900 15 11 = do. £15 7 



10s. 


i 


Is. 


I 


6d. 


\ 


id. 


I 
T2 



391 yds. at £3 lis. 6id. 
3 

£. *. dm 

1173 0= value at 3 

195 10 = do. at R) 

19 11 = do. at 1 

9 15 6 = do. at 6 

16 3f = do. at 0| 



£1398 12 9t = do. £3 11 6} 



576 at £2 7s. 6d. 
r. £1365 12*. 6rf. 



342 at £4 15*. Aid, 
V. £1630 18«. 3d. 



623 at £1 14*. M. 
V, £1074 138. 6d, 



548 at £1 8*. l|cf. 
F. £770 12*. 6d, 



941 at £3 10*. 2d. 
V. £3301 6*. 10<i. 



266 at £2 15*. 6d. 
V. £738 3*. Od. 

Rule 6. — When there is i, i, or J with the given 
quantity, find the Values by the former rules, then take 
parts for the fraction, and add. 

Examples. 



5s. 



{ 75Ulbs. at£l 8s. lid. 



4d. 


6 


751 


= 


value of 75 libs. at 1 












187 15 


= 


do. 


do. 





5 





5d. 


i 


125 3 


4 = 


do. 


do. 





3 


4 


Id. 


X 


15 12 


11 = 


do. 


do. 








5 






3 2 


7 = 


do. 


do. 








1 






3 2 


7 = 


do. 


do. 








1 






14 


6i= 


do. 


fib. 












7 


H= 


do. 
do. 


i 
of 761} at 










£ 


11086 18 


U= 


£1 


8 


11 
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530} at Ss. 6d, I 546i at 2c. dd. 

V. £92 I7t. 7id, I F. £6S 68. 3d. 

Rule 7. — ^When the price is an even number of shil- 
lings, multiply the given quantity by half the price, and 
double the first figure of the product for shillings ; carry 
the other figure, and the product of the rest will be pounds. 

ExampUt. 



856 at 8s. 

F. £342 8c. 



171 at 14c. 
F. jeil9 14c. 



1742 at 10c. 
F. £871 



342 at 16c. 

F. £273 12c. 



782 at 12c. 
F. £469 4c. 



356 at 18c. 
F. £320 8c. 



Rule 8. — When the price is an odd number of shil- 
lings under 20, multiply by the number of shillings, and 
reduce the product to pounds. 

Exan^le*. 



1635 at 3c. 
F. £245 58, 



1210 at lie. 
F. £665 10c. 



543 at 7c. 

F. £190 Ic. 



1200 at 13c. 
F. £780 



1224 at 9c. 

F. £550 16c. 



1571 at 17c. 
F. £1335 7c. 



Rule 9. — ^When the given quantity is of different 
denominations, multiply tibe price by the integers, and 
take parts of the price for odd quantities. 

Aliquot parts* 

161bs. are f cwt., 141bs. are i cwt., 81bs. are ^ cwt., 
71bs. are ^ cwt. Also 10 cwts. = J ton, 5 cwts. 
= i ton, 4 cwts. = f ton, 2} cwts. = f ton, 2 cwts. 



= T% ton. 



ExampUt. 

What is the value of 12cwts. 2qrs. 141bs. at £3 14s. 
per cwt. ? 



2 qrs. I 



14 lbs. i 



£, 8. d. 

3 14 

12 



44 8 
1 17 
9 




3 


£46 14 


3 



value of 
do. of 
do. of 



Cwt, qr, lb. 
12 
2 
14 



do. of 12 2 14 



44 BILLS OF PARCELS. 















Values. 


Cwt. 


qr. 


lb. 




£. $. 


d. 


£. 8. d. 


6 


1 





at 


2 17 


per cwt. 


14 19 3 


4 


3 





at 


2 18 


6 do. 


13 17 10} 


4 


1 


16 


at 


3 12 


4 do. 


15 17 9 


Tons^S 


1 


21 


at 


4 16 


do. 


328 10 


7 \6 


2 


14 


at 


8 16 


ton- 


68 9 5f 



BILLS OF PARCELS. 

Mr. James HaU, Hull, July 1, 1835. 

Bought of John Smith, 

Cwt. qr. lb, £. s. d. 

Currants 5 1 at 2 17 per Cwt.... 

Sugar 17 3 19 at 2 2 6 do. ... 

Soap 4 1 16 at 3 12 do. ... 

Tobacco 12 2 14 at 3 14 do. ... 



£115 11 4 



Bought of Henry Oates. 

£. s. d. 

Rye 9 qrs. 7 bus. at 1 15 6 per qr. ... 
Wheat 8 qrs. 6 bus. at 1 19 do. ... 
Beans 61 qrs. 5 bus. at 1 13 6 do. ... 



£137 16 3i 



Bought of Anthony Jones. 

Oz, dwU. grs. ». d. 

A Silver Cup, weight 24 4 at 5 6 ^ oz. 
A do. Teapot, do. 19 5 12 at 7 6 do. 
24 do. Spoons, do. 51 15 12 at 5 10 do. 



£28 17 8 



TARE AND TRET. 

Tarb is a deduction from the whole weight, or Gross, 
for the weight of a cask or other package. 



TARE AND TRBT. 
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Tret is the deduction of 41bs. in every 104, or ^ 
part on account of dust, waste, &c. 

SuTTLE is the remainder after Tare is deducted. 

Neat Weight is that which remains after all deduc- 
tions are made. 

Rule 1. — Subtract the Tare from the Gross weight 
and the remainder will be the Neat. 

Examples. 

Gross 78cwts. Iqr. I31bs. ; Tare Icwt. Iqr. 2 libs. ; 
what is the Neat P 

Gross 201cwts. 3qrs. 121bs. ; Tare 31401bs. ; what is 
the Neat ? ^. 173cwts, 3qrs. Slbs. 

Rule 2. — When the Tare is so much a cask, bag, &c. 
multiply the Tare by the number of casks, or bags, 
and subtract the product from the Gross. 

Example*. 

What is the Neat weight of 14 hogsheads of tobacco, 
weighing Gross 89cwts. 3qrs. ITlbs. ; Tare per hogshead, 
lOOlbs ? A. 77cwts. Iqr. 171bs. 

What is the Neat weight of 30 bass, each 2491bs. 
Gross, Tare per bag 141bs. ? Jl, 7050Tbs. 

Rule 3. — When Tare is at so much per cwt. take aliquot 
parts of the Gross, and subtract the sum of them from 
the Gross, and the remainder will be the Neat Weight. 

Aliquot parts of a Cwt. are 7 lbs, = ^, 8/6*. = t^, 
Ulb. = *, Wlbs. = ^ 

ExampUt. 

What is the Neat Weight of 12 hogsheads, each 7cwts. 
Iqr. lOlbs., Tare per cwt. 2 libs. ? 

cwt. qr. lb. 



7 1 



10 
12 



lb. 




14 


f 


7 


i 



88 8 Gross weight of the whole. 

110 1 Tare at 14 lbs. 
6 2 Oi do at 7 lbs. 



16 2 H Tare of the whole. 



Ji. 71 2 6i Neat. 
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What is the Neat weight of 30 hanrds of %s^ each 
2cwt. 3qrs. Gross ; Tare per cwt 141hs. ? A. 72c«t. 
Oqrs. 2 libs. 

Rule 4. — When Tret is to be allowed, having deducted 
for Tare, divide the remainder, that is the Suttle, by 26, 
subtract the quotient from the Sutde, and the remainder 
will be the Neat weight. 

Examples. 

What is the Neat weight of 8cwt. 2qrs. Olbs. Gross ; 
aUowing 2 libs. Tare per cwt. and Tret 41bs. per 1041b8. P 



141bs. 

Tibs. 



ewt. qr. lb. om. 

8 2 Gross. 



10 7 Tare at 14 lbs. 
2 3 8 do. at 7 lbs. 



1 2 10 8 Tare (^ the whole. 



26)6 3 17 8 SutUe. 
1 1 12 Tret. 



Answer 



6 2 15 12 Neat. 



In 4 casks of oil, each 3qrs. 101b., Tare pet cask 8}bs., 
Tret as usual, how many gallons Neat at 7i4bs. per 
gallon ? ^. 44 tV gallons. 

In 6 casks of oil each 2cwts. 3 qrs. 121bs., Tare per 
cask Iqr. 41bs., Tret as usual, how many gedlons Neat 
at 7ilbs. per gallon P A, 221-^ gallons. 



SIMPLE INTEREST 

Is money paid for the use of money lent. 

Principal is the money lent. 

Rate per cent, is the money agreed to be paid for the 
.use of £100 for a year or per annum. 

Amount is the PrincipcJ and Interest added together. 

The rules for Simple Interest serve for Commission, 
Insurance, Brokerage, &c. 
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Rule 1. — Multiply die Principal by the Rate per 
cent., and divide by 100 ; the quodent is the Interest for 
one year. Multiply the Interest for one year, by the 
number of years, and the pxodact will be the Interest re- 
quired for Uie time. 

Examples, 

What is the Amount of £215 for 4 years, at 5 per 
cent for one year ? 

£. £ ^' 

216 Interest for one year 10 15 

5 4 



1,00)10,75 Do. for four yeais 43 
20 Principal 215 

15,00 Amount 258 



What is the Interest of £1000 at 4| per cent, per 
annum, for 5 years ? 

What is the Amount of £40 10s. for 3 years at 3| 
per cent, per annum ? A. £44 15s. 

What is the Commission on £675 at 2 per cent ? 
A, £13 10s. 

What is the Commission on £1275 at 2^ per cent P 
A. £28 13s. 9d. 

What is the purchase of £250 Stock at 96i per cent. P 
A. £240 12s. 6d. 

What is the Insurance on £300 at 10| per cent P 

What is the Brokerage on £454 at It per cent. P 
A. £7 18s. lOid. 

What is the Interest of £750 at 3| per cent A, £26 5s. 

What is the Amount of £375 £br 1 1 years at £5 per 
cent per annum P A, £581 5s. 

What is the Commission on £1025 at £2i per cent. P 
A. £23 Is. 3d. 

Rule 2. — When the rate is shillings and pence, or 
pounds, shillings, and pence, divide the given sum by 
100, and the quotient will be the Commission, &c. at 
£ 1 per cent From this quotient take aliquot parts and 
add. 
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Exampki. 

What is the Brokerage on £525 at £2 7s. 6d. per 

cent. ? 

100)6^ 
20 









6,00 


8. 


i 


£. s. 
5 5 


d. 

Bi 
2 


. 6d. 


10 10 
1 6 
13 



3 

11 


Answer 


12 9 


4i 



Brokerage at 1 per Cent. 





£ 


8. 


d. 


Do. 


at 2 








Do. 


at 


5 





Do. 


at 


2 


6 



Do. at 2 7 6 



What is the Insurance on £376 at 7s. per cent. ? 
A. £1 6s. 3d. 

What is the Factorage on £500 at 17s. 6d. percent. ? 
A. £A 8s. 6d. 

*^fr* When there are months, take aliquot parts of one 
year s Interest, and add them together. 

What is the Interest of £625 for one year and nine 
months at 5 per cent, per annum ? ^. £54 Ids. 9d. 

What is the Interest of £725 for 10 months at 4 per 
cent, per annum ? A. £24 3s. 4d. 

*^(.* For weeks ; first find the Interest for one year ; 
then say, as 52 weeks : are to the Interest for one 
year, : : so are the given weeks : to the Interest 
required. 

What is the Interest of £1000 for 14 weeks at 3j per 
cent, per annum ? A. £9 8s. 5^4d. 

What is the Interest of £126 12s. for 16 weeks at 
4{ per cent, per annum ? •^. £1 14s. lOfd. andfff. 

*^(.* For days, say as 365 days : are to the Interest 
for one year, : : so are the given days : to the Interest 
required. 

What is the Interest of £500 for 75 days at 5 per cent, 
per annum. ? A, £6 2s. 8id. and f|-J- f. 

What is the Interest of £200 for 5 years and 125 days 
at 5 per cent, per annum ? A. £53 8s. 6id, and -/^f. 



COMPOUND INTEREST. 49 

COMPOUND INTEREST. 

Compound Interest is Interest on Interest, for the 
time the Interest remains unpaid. 

Rule. — Having found, by the rule for Simple Inte- 
rest, the Interest for the first year, add it to the Principal ; 
then find the Interest of this Amount, and thus continue 
for every year of the given time. Subtract the Principal 
from the last Amount, and the remainder wiU.be the 
Compound Interest. 

Examples. 

What is the Compound Interest of £150 forbom 3 
years at 6 per cent, per annum ? 

£. ». d. 

150 Interest for the first year 7 10 

5 Principal 150 

100)750 Amount 157 10 
5 



£7 10 



100)787 10 



Interest for the 2nd year 7 17 6 
Amount for the Ist do. 157 10 



Do. for the 2nd do. 165 7 6 

5 



100)826 17 6 



Interest for the 3rd year 8 5 4) 
Amount for the 2ud do. 165 7 6 



Do. for the 3rd do. 173 12 10} 
Principal 150 

Am.— The Compound Interest is 23 12 10} 

What is the Amount of £450 for 3 years at 5 per cent, 
per annum Compound Interest ? A. £520 18s. 7}d. 

What is the Compound Interest of £400 10s. for 4 
years at 3} per cent, per annum ? A. £59 Is. 7Jd. 

DISCOUNT. 
Discount is the allowance of a certain rate per Cent., 
for payment of money before it is due. 



50 DISCOUNT. 

Rule. — Find the Amount of £100 at the Rate and 
Time given; then say^ as that Amount : is to £100^ 
: : so is the given sum : to the Present Worth. Suh- 
tract the Present Worth from the given sum, the re- 
mainder will be the Discount required. 

Examples. 

What is the Discount of £500 due 9 months hence, 

at 5 per cent, per annum ? 

£. t. 
Interest of £100 at £5 for a year is 5 

Do. do. do. for 6 months 2 10 

Do. do. do. for 3 do. 15 



Do. do. do. for 9 do. 3 15 

100 



Amount of jClOO for 9 months 103 15 



£. 8. 


£. £. 


£. i. d. 


As 103 15 : 


100 : : 500 : 


481 18 6f 


20 


so 





1075 10000 



£. 8. d. 
Given Sum 500 

Present Worth is 481 18 6} 



A'ns. — The Discount is 18 1 5{' 



What is the Present Worth of £810 due 3 months 
hence. Discount at 5 per cent, pei annum ? A, £800. 

What is the Present Worth of a bill for £500 due 73 
days after date. Discount at £4 per cent, per annum ? 
A, £496 Os. 7W. and ^^^f. 

What is the Discount of £250 for 2 months and 15 
days at £4 per cent, per annum ? A, £2 Is. 4d, 



EQUATION OF PAYMENTS 

Teaches how to find a mean time, at which a debt, 
due at different times, may be discharged at .once, without 
disadvantage to either party. 
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COMMON RULE. 

Multiply each payment by the time at which it is due^ 
divide the smn of the products by the amount of the 
debt^ the quotient is the time required. 

Examples. 

.What is the equated time of £10, due at 2 months, 
£18 due at 3 months, and £22 due at 8 months P 



10 


X 


2 




20 


18 


X 


3 


a_ 


64 


' 22 


X 


8 


_^ 


176 



Debt 50 5,0)25,0 Sum of the products. 

Answer 5 Months. 



What is the mean time for paying £100 at 1 week, 
£200 at 3 weeks, and £100 at 5 weeks ? A. 3 weeks. 

I owe to B £100 payable in 50 days, £130 in 40 days, 
£230 in 140 days ; at what time ought I to pay the 
whole together ? ^. 92 ^ days. 



EXCHANGES. 

Exchanges find how much money of one country is 
equal in value to a certain sum in another. The Par of 
Exchange is the true value of Foreign money compared 
with our own. The course of Exchange is sometimes 
above and sometimes below Par. 

^ULE. — Calculate by the Rule of Three, or by Practice. 

Amsterdam, Rotterdam, Antwerp, Hamburgh, 
and Altona. 

Exchanges at the first three of these places are com- 
puted in Florins or Guilders, Stivers and Pennings ; at 
Hamburgh and Altona, in Marcs, Shillings, and Fennings. 

8 Pennings 1 Orote or penny. 

2 Oroles 1 Stivers. 

12 Orotes 1 Shilling. 

20 Shillings 1 Pound Flemish. 

40 Orotes 1 Guilder or Florin. 

12 Fennings • 1 Shilling Lubec. 

16 Shillings Lab 1 Marc. 

F 2 
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Examples. * 

How much Flemish money for £250 sterling; ex- 
change at 35 shillings 10 grotes Banco per pomid 
sterling P 

jG. 8, gr, 
6 } 250 at 35 10 
4 i 35 



1250 

750 s. gr. 

Also 8958 4 

8750 12 
225 

83 4 40)107500 grotes. 



2,0)895,8 4 2687 flo. 20 gro. 

Answer j£447 18s. 4d. Flemish. 



Or 2687 flo. 20 grotes. 

What is the value in sterling money of 3750 florins 
Banco, at 36 shillings Banco per pound sterling ? 
A. JE347 4s. 5id. and i^J f. 

How many florins Banco can I have for £1000 ster- 
ling, exchange at 36sh. 10 grotes Banco per pound 
sterling? A. 11050 florins. 

How much sterling for 1473 marcs 14sh. Banco, 
Hamhurgh, exchange at 13m. 14s. per pound sterling ? 
A. £106 4s. 6^\d. 

How many marcs, &c. Banco, Altona, for £150 
sterling, exchange at 13m. 14s. per pound sterling ? 
A. 2081 marcs 4 shillings ? 

^t Amsterdam and some other places the current 
numey is not so valuable as bank-money; sometimes 100 
banco are worth 120 currency. The difference is called 
Agio which varies. 

To turn hank-money into currency state thus ; as 
100 : is to 100 with the agio added to it, : : so is the 
hank-money : to the value in currency. 

And to change currency into hanco say, as 100 with 
the agio added to it : is to 100, : : so is the given cur- 
rency to the hanco. 
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How much banco for £1000 Flemish currency^ agio 
at 5 per cent ? A, £952 7sh. 7 grotes*. 

Change 500 guilders banco into currency, agio at 6 
per cent. A. 530. 

SWEDEN. 

Exchanges are generally computed in Rix-dollars, 
Skillings, and Fennings. 

12 Fennings = 1 Skillingr. 
48 Skillings = 1 Rix^oUar. 

Exanvples, 

In 1500 rix-dollars 30 skillings, how many pounds 
sterling, exchange at 4 rix-dollars per pound sterling P 
A. £375 3s. lid. 

How many rix-dollars, &c. for £500 sterling, ex- 
change at 4i rix-dollars per pound sterling ? A. 

DENMARK. 

Exchanges here are generally computed in Rix-dol- 
lars, Marcs, and Skillings Danish, and sometimes in 
Rix-dollars, Marcs, and Sols Lub. of Hamburgh. 

16 Skillinps = 1 Marc. 

6 Marcs Danish = 3 Marcs Lub •=> 1 Rix-dollar Lub. 
3 Skillings Danish ^ 1 Sol Lub. 

Examples, 

In £48 15s. lOd. sterling, how many rix-dollars, &c. 
of Denmark, exchange at 47d. sterling per rix-dollar ? 
A. 249 rix-dol. Om. 14 ^k. 

In 400 rix-dollars, 2 marcs, 15 skillings Danish, how 
much sterling, exchange at 45d. per rix-dollar ? 

A, £76 Is. 10^. 

PETERSBURG. 

Exchanges here are generally computed in Roubles 
and Copecs. 

4 Poluscas = 1 Copec. 

10 Copecs = 1 Grivener. 

100 Copecs or 10 Griveners = 1 Rouble. 

Examples, 

In 745 roubles 50 copecs, how many pounds sterling, 
exchange at 4s. 9d. per rouble ? A. £177 Is. Hd. 

f3 
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In £1000 sterling, how many roubles^ &c., exchange 
at 3s. lOJd. per rouble ? A. 5161 rou. 29 -^ co. 

How much sterling for 10000 roubles^ exchange at 
low. per paper rouble ? 

FRANCE. 

Exchanges here are computed in Francs and Centimes. 
100 Centimes = 1 Franc. 

Examples. 

How many francs for £600 sterling, at 25 francs per 
ponnd sterling P 

At 25 francs, 25 centimes per pound sterling, how 
much sterling for 4000 francs 50 centimes ? 

A. £168 8s. 8W. 

How many francs and gold napoleons for 300 sove- 
reigns, at 25 francs 25 centimes per sovereign, the napo- 
leon being 20 francs ? A. 7575fr. 378nap. 15fr. 

VENICE. 

Accompts are kept in Lire, Soldi, and Denarii. 

12 Denarii = 1 Soldi. 

20 Soldi = 1 Lire. 

Examples, 

How many lire for £500 sterling at 45J lire per 
pound sterling ? A. 22750 lire. 

Change 2750 lire into sterling money at 47J lire per 
pound. £57 17s. lOid. and|ff. 

NAPLES. 

Exchanges are computed in Ducats and Grani di 
Regno ; or in Ducats, Carlini, and Grani. 

10 Grani ^ 1 Carlini. 

10 Carlini = 1 Ducat Regno. 

100 Grani = 1 Ducat Regno. 

How much sterling money for 1200 ducats di regno 
at 45 pence per ducat ? A. £225. 

How many ducats, &c. for £500 sterling at 44 pence 
per ducat ? A. 2727du. 2car. 7 ^gra. 
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MADRID. 

Exchanges are here computed in Reals and Marvedies. 

34 Marvedies = 1 Real. 
8 R^als = 1 Piastre or Dollar. 

How many piastres for JCIOO sterling, at 37id. per 
. piastre ? A. 644pi. 2re. 12 -^/^mox. 

How many pounds for 900 piastres^ exchange at 40Jd. 
per piastre? A. £160 18s. 9d. 

LISBON. ' 

Exchanges here are computed in Mille-reis and Reis. 
1000 Reis = I Mille-Reis. 

Examples. 

How much Portuguese money for £70 6s. 3d., ex- 
change at 67id. per mille-reis ? A. 260 mille-reis. 

In 2500 mille-reis how much sterling at 54id. per 
mille-reis ? A, £666 2s. Id. 



RULE OF FIVE. 

This rule teaches hy means of five terms given, to find 
a sixth. Of the five terms given, three are always a 
supposition ; and with two terms a demand b made. 

Rule. — Of the three terms of supposition, place that 
first which is the principal cause of loss, gain, or action ; 
place that second which denotes time or distance ; and 
that the third which is the gain or loss. Then write each 
of the two terms of demand under its like, and numher 
the five terms, as in the following example. When the 
hlauk place is under the third term, multiply the third, 
fourth, and fifth terms together for a dividend, and the 
first and second for a divisor ; but if the blank is under 
the first or second term, multiply the first, second, and 
fifth terms together for a dividend, and the remaining two 
for a divisor ; the quotient will be the answer. 

Remember X signifies multiplied hy ; and = equal to. 
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If £100 gains £5 in 12 months, how much will £400 
gain in 3 months ? 

1st. 2nd. 3rd. 

£100 , 12 months , £5 

4th. 5tb. 

£400 , 3 months. 

5 X 400 X 3 == 6000, the Dividend. 
100 X 12 = 1200, the Divisor. 

1200) 6000( 5 

Answer £5. 

If £70 gain £22 in 9 years, how much will £140 
gain in 6 years at the same rate ? .^, £29 6s. 8d. 

If £700 in 6 months lose £14, how much will £400 
lose in 5 years at the same rate ? A. £80. 

If 7 men can reap 70 acres of wheat in 12 days, how 
many men can reap 100 acres in 5 days ? ^, 24 men. 

If 10 bushels of oats be enough for 18 horses 20 days ; 
how many bushels will serve 60 horses 36 days ? 

A, 60 bushels. 

Suppose 561bs. of bread to be sufficient for 7 men 14 
days, how much bread will serve 21 men 3 days ? 

A. 361bs. 

Suppose 7 oz. of bread cost fid. when wheat is * 40s. a 
quarter, what should be paid for 10 oz. when wheat is 
42s. a quarter ? A. l|d. 

If a footman travel f 240 miles in 12 days when the days 
are * 12 hours long, in how many days of 16 hours, could 
he travel 720 miles ? A, 27 days. 

If * 5000 copies of a book of 12f sheets require f 125 
reams of paper, how much paper will be sufficient for 
3000 copies of 1 1 sheets ? A. 66 reams. 

* Denotes the Ist term, f the 3rd. 



FRACTIONS. 

Fractions are parts of some integer, quantity, or num- 
ber. Thus, farthings are fractions of a penny ; pence of 
a shilling; inches are fractions of a foot; ounces are 
fractions of a pound, &c. 

In common use, there are three kinds of fractions ; 
Vulgar, Decimal, and Duodecimal. 
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VULGAR FRACTIONS. 

A VULGAR FRACTioy expresses a part or parts of some 
quantity, by means of two numbers, placed one over the 
other, with a line between them ; as -f , which is read one 
seventh. The number above the line is called the 
numerator, and that below, the denominator. The 
denominator expresses how many parts the integer or 
whole is divided into, and the numerator shows how 
many such parts the fraction consists of. As t, -|-, -j?^-, &c., 
one fourth, one fifth, &c. In common, there are three 
kinds of vulgar fractions; viz., proper, improper, and 
compound. A proper Auction's numerator is less than 
its denominator, as i, f, -^j-. An improper fraction's 
numerator is equal to, or greater than its denominator ; as 
^, i., ^. A compound fraction is a fraction of a fraction, 
as t of J. A whole number and a fraction, as 3i, make 
what is called a mixt number. 

14} 

The denominator is always a divisor; and "71*^ 

some called a complex fraction, means only that 14i is 
divided by 7i. 

REDUCTION. 

Problem 1. — To reduce a given quantity to the fraction 
of its integer, or to the fraction of a gi-eater quantity of 
the same kind. 

Rule. — If the quantity given consists of one denomina- 
tion, reduce the integer to the same denomination for a 
denominator ; but if the quantity given is of several 
denominations, reduce it to its lowest denomination for a 
numerator, and the integer to the same for a denominator. 

Examples. 

Reduce 19s. to the firac- 
tion of a pound. 

£1 is 20s. Hence JE|^ is 



the fraction required. 



Reduce 3qrs. 141bs. to the 
fraction of a cwt. 

3qrs. 141bs. 

28 



981bs. the numerator. 

and 1 cwt. x 1 12 is the de- 
nominator. Then -^f^ is the 
fraction required. 
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Reduce 17s. 9id. to the fraction of a sovereign. 

fs^ sov. 
What part of a guinea is 12s. 4Jd. ? A. -j^nsV g. 
What part of a crown is 3s. 7jd. ? A. 4^ cr. 
What part of a pound Troy is 3 oz. 15 dwt. 20 grs. ? 

A I 820 Ik 
• 5 7^0 ^"» 

What part of a cwt. is 2 qrs. 21 Ihs. ? A. ^^ cwt. 
What part of a yard is 3 qrs. 2 nails ? A. -f| yd. 
What part pf a mile is 3 fur. 30 poles ? A. ^f-^^^ mile. 
What part of an acre is 3 ro. 20 perches, 20 yards ? 

A. fl^acre. 
What part of a hhd. of wine is 16gals. 3qts. r A. ^-^^, 
What part of a square yard is 2 sq. ft. 30 sq. inches ? 

A. 1^^ yard. 
What part of a last of com is 3qrs. Ghus. ? A. 44 last. 
What part of a month of 28 days, is 3 weeks 3 days. 
12 hours ? A, ^^ month. 

Observe. — A fraction is in its least terms, when both 
its numerator and denominator can be divided by no num- 
ber, but one, without a remainder* Thits ^ and -J-f <iJ^« 
in tlieir least terms, but -^ and ^ are not. 

Problem 2. — To reduce a proper fraction to its least 
terms. 

Rule. — Divide the denominator by the numerator, and 
this divisor by the remainder, and continue until nothing 
remains. Divide both the terms of the fraction by the 
last divisor, and the quotients are the new terms of the 
required fraction. When the last divisor is one, the 
fraction is already in its least terms. 

Reduce .^^ F. |^. 

Reduce -,z^cwt. F. -{-Jcwt. 

Reduce Ifl^lb. F.-^lb. 

Reduce T^J^yd. F. ^yd. 

Reduce i^£. F. ii£. 

Reduce ^S^wt. F. |c. 

Reduce l^ov. F. |^s. 

Reduce T^^gui. F. f|g. 

Reduce l-J^cro. F. -^^^cr. 

Reduce T-^^T^^mile F, j^^^' 

Reduce ^hhd. F. ^h. 

Reduce -^^mon. F. -|mo. 



Reduce 4|^ to its least 
terms. 
182)196(1 
182 



14)182(13 
14 



42 
42 



14^i82f 13 



Facit ii 



VULGAR FRACTIONS. 



69 



Problem 3. — To find the value, or proper quantity of 
a fraction. 

Rule. — Multiply the numerator by the integer, or its 
parts, and divide by the denominator. 

Examples. 



What is the value of fjC ? 
7 
20 

8)140 



1 7s. 6d. Ans. 



What is the value of 4 of 
14s. 6d ? 

14 6 
6 



6)72 6 



12s. Id. Ans. 



What is the value of 

A. 9s 8}d. 
A. 3qr. 141bs. 
A. 17s. 9jd. 
A. 12s. 4}d. 
A. 4s. 6d. 
A. 3qr. 2nls. 



1 1 



cwt. ? A. 2qr. 2 libs. 
ff^ acre ? A. 3r. 20p.30yd 



T^ 



^A s^' y^- ^ ^' ^^^' ^' 30in. 
^W ^hd ^ A. 16 gal. 3 qts. 
i§ last ? A. 3qrs. 3bus. 
1^ mon. P A. 3wks. 3d. 12hrs. 



365 £ ? 

^ cwt. ? 

H SOV. ? 

■^ guinea P 
^ crown ? 
^yaxd ? 

What is the proper quantity of -ttVI^' Troy ? 

A. 3oz. 15dwt. 20gr. 

Problem 4. — To reduce a fraction of one denomina- 
tion to tlie fraction of another but greater, retaining the 
same value of the same coin, weight, or measure. 

Rule. — Multiply the denominator by as many of the 
less denomination as make one of the greater, for a new 
denominator, and place it under the given numerator. 
Reduce this new fraction to its least terms by Problem 2. 

Examples. 



Reduce ^ farthing to the 
fraction of a pound. 
9 
960f. gg^^o which reduced. 



8640 D. is ttW^- 



Reduce ^\h. to the frac- 
tion of a cwt. 
7' 
1121b. y^ which reduced. 



784 D. 



IS 



3 



cwt. 
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Reduce -|^ of a penny to the fraction of a pound. 

Facit t;^£. 
Reduce ^ of a pound to the fraction of a cwt. 

Facit 3-|^ cwt 
Reduce ^ gal. to the fraction of a hhd. of wine. 

Facit -j4t ^^<^* 

Problem 6, — To reduce a fraction of one denomination 
to the fraction of another hut less^ retaining the same value 
of coin, weight, or measure. 

Rule. — Multiply the numerator hy as many of the 
less denomination as make one of the greater, for a new 
numerator, which place over the given denominator, and 
reduce this new fraction to its least terms by Prob. 2. 

Reduce i^Vs- ^^ ^ pound to the fraction of a farthing. 

Facit f 

Reduce ^^ of a pound to the fraction of a penny. 

Facit |d. 

Reduce -j|^ of a cwt. to the fraction of a lb. 

Facit « lb. 

Reduce -^^ of a hhd. of wine to the fraction of a 
pint. Facit -^ pint. 

Problem 6. — To reduce a fraction of one denomination 
to the fraction of another of the same kind of coin, weight, 
or measure, when a certain number of the less is not 
exactly contained in the greater. 

Rule. — Reduce the given fraction to its proper quan- 
tity by Prob. 3, then reduce this quantity to the fraction 
required by Prob. 1, and by Prob. 2, reduce the last 
fraction to its least terms. 

Reduce -|- of a shilling to the fraction of 6s. 8d. 

By Prob. 3. 6 by Prob. 1. 7| 6s. Sd. 

12 4 12 



8)60 30 f. N. 80 
4 



7}d. to be reduced. 



320 f. D. 



.3^ reduced by Prob. 2 is ■^, 

Reduce ^ of a crown to the fraction of a guinea. • 

Facit ^. 
What part of a groat is ^ of three halfpence. A. ^^^ 
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Problem 7. — ^To reduce a mixed number to an improper 
fraction. 

Rule. — Multiply the whole number by the denominator 
of the fraction, to the product add the numerator^ which 
place over the given denominator. 

Reduce 12^-^ to an improper fraction. Facit Yr • 



Reduce IStV F- *A'^- 
Reduce 79-}-^. F. ^\y. 



Reduce 16^^. F. i^. 
Reduce 100,3^. p. 5903. 



Reduce 5903. p. IOOt;^^ 
Reduce VVt*- F- 



Problem 8. — To reduce an improper fraction to its 
proper terms. 

Rule. — Divide the numerator by the denominator. 

Reduce VV- ^' ^' 

Reduce ?,^' . F. 66^. 

Problem 9. — ^To reduce a compound fraction to its 
simple one. 

Rule. — MuUi])ly all the numerators together for a 
new numerator, and all the denominators for a new 
denominator; and reduce the new fraction, if improper, 
by Prob. 8, to its least tenns by Prob. 2. 

Note. — To express a whole number fractionally put 1 
for a denominator thus, 7 is -{-. 

Observe. — For x read, nmhiplied by, and for = equal to. 

Reduce i of J of i to a simple fraction. 
1x2x3= 6 Numerator. 
2 X 3 X 4 = 24 Denominator, -^ reduced is i. 

Reduce i of ^ of ^. F. ^. 



Reduce J of t ofT-VF-f^- 
Reduce 4 of iS of 9. F.t^. 



Reduce! of ^ of 12. F. 1' 



T' 

Problem 10. — To reduce fractions to a common deno- 
minator. 

Rule. — Multiply each numerator into all the denomi- 
nators except its own for a new numerator, and all the 
denominators together for a common denominator. 

Reduce If, ^ and 4 to a common denominator. 
4 X 9 X 8 = 2881 
7x5x8 = 2b0 > New numerators. 
3x5x9 = 135) 
5x9x8 = 360 Common denominator. 

Facit 1 fl^, ffS, and ^. 

G 
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Reduce to a common denominator 
i,|&f F. ^,^&c^ hi&c2i. F.||, |f& 2^ 

ADDITION. 

Rule 1. — If tlie fractions are of like denominators and 
denominations, add the numerators together, and put their 
sum over the denominator. When the new fraction is an 
improper one, reduce it hy Problem 8, Reduction : and, 
if requisite, reduce it to its least terms by Problem 2. 

Examples, 



t 

2 

1 


5 

V 

1 J 

8 
TT 


2 


3 

T 


I 

T 

2i 


i 

,1 


6 


H 


IV 








li 


lA 


n 


2f 


H 


H 



Sum 

Facit 

Rule 2. — If the given fractions have not like denomina- 
tors, reduce them to common denominators by Problem 
10, then add the numerators together and reduce as 
directed in the last Rule. 

What is the sum of ■^. and -J^^s. ? 
4 



|Q „ n^ r New numerators. 



X 24 = 96 I 
X 7 = 913 
7 X 24 = 168 Common denominator. 

The new fractions are -^^ and ^j. 

Their sum is 4-|i which reduced by Problem 8, 

thus 168)187(1^^^ is the answer. 
What is the sum of 



l£, i£, and i£ ? A. If 5.£. 
I , i,h and i ? A, 3i£. 



4d. fi.Jd.&idPv^.l-ff^d. 
flb^lbilb&31b?w^.2T!rlb. 
f, I, i, &i?AHf|lb. 



Rule 3. — Reduce compound fractions to simple ones 
by Problem 9, and proceed with them as already directed. 

Note. 1- signifies added to, = equal to. 
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Examples. 
Add ^ of -f and ^ together. 

By Problem 9, i of ♦ = t^. Then -,^ and ^ re- 
duced by Problem 10, are ^ and -^. By Rule 1, 
-nrr + -r^ = tvt* which reduced by Problem 8, is l-^. 

What is the sum of 



iofjandtofi? A.i 



i ofiand^ofi? A. -^. 



f andiofioff? ^. ^. ^ofTand^of^? A, Ij^. 

Rule 4. — When the given fractions are of difiereut 
denominations of money, weight, &c. and their sum is not 
required to be fractionally expressed, find the value of 
each fraction by Problem 3, and add the values together. 

Examples. 

What is the sum of -^ of a Ton, and i^ of a Cwt ? 

4 9 

Proh.3, 20 4 



7)80cwt. 10)36 



11 1 20 3 16 12 12T8ybyProb.2,T^ = f 



cwt». qr$. lb». ox. dwts. 

Whence ^ Ton = 11 1 20 
And ^ Gwt. = 3 16 12 12f 

Sum ■l2l~8l2l2^ 

Examples. 

What is the sum of t cr. -^ £. and -f of a guinea P 

A. £1 2s. 2id. 
What is the sum of t yd. I fl. and i of a mile ? 

A. 1540yds. 2fl. 9in. 
What b the sum of i wk. i day, and i of an hour ? 

A. 2 days 14i hours. 

SUBTRACTION. 

Rule 1. — If the fractions are of like denominations 
and have a common denominator, take the less numerator 
from the greater, and under the difference place the com- 

o 2 
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mon denominator, and if requisite reduce the fraction to 
its least terms. Prove every example by Addition. 



From -JdS. 
Take ^£. 


XOq 
-j-yS. 


^d. 


1 2 if 

3 67*- 
10 if 
367*' 


567 

127 

i06r 


Remainders 4 







Rule 2. — ^When mixed numbers are given, and the 
fraction to be subtracted is greater than the one from 
which 3'^ou have to subtract, the denominators being com- 
mon, take the numerator of the greater from the deno- 
minator, and add to the remainder, the numerator of the 
less, for a new numerator, carrying one to be subtracted 
as in subtraction of integers. 



From 2i 
Take H 


24i 


19-.V 
13-J4 


25^ 

9^ 


5 
U 


7 


Remainders | 


3rV 










Facits i 


3i 











Rule 3. — If the fractions have not a common denomi- 
nator, reduce them to a common denominator and sub- 
tract as directed in Rule 1. 

From ^£ take |£ R. m From 5^ take J of 2. R.SfJ 
From ^£ take ^£ R. -^ From t of | take ^of-f-. R. ^ 

Rule 4. — When the fractions are of different denomi- 
nations of money, weight, &c. and their difference is not 
required to be fractionally expressed, reduce each fraction 
to its proper quantity by Prob. 3, and subtract. 

From J of a pound take ^ of a shilling. ^. 14s. 7d. ^f. 
From ^ of a guinea take i of a pound. A, 5s. 4d. 
From ^ oz. take i dwt. ^. 15 dwts. 15 grs. 
FromSi cwts.take 15,% lbs. ^. 3cwts. 1 qr. 12-i%lbs. 

MULTIPLICATION. 

Rule 1. — Multiply all the numerators both of simple 
and compound fractions together for a new numerator ; 
and all the denominators together for a new denominator; 
and reduce this fraction to its least terms by Prob, 2, for 
the product required. 
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Mult. I by ^1^. P. ^. 

Mult. 4 by J of |. P. -3%. 
Mult. ^ off by i &f . P. ^. 



Mult, i by ^. Prod. j.. 
Mult. ^ by |. Prod. ^. 
Mult. T^ by ^.Sl^^Fto. 

Rule 2. — Reduce mixed numbers to improper fractions 
by Prob. 7, and proceed with them and compound frac- 
tions as in the last Rule. 

Note. — To express a whole number fractionally , put 1 
for a denominator a^ 9=^. 

Mult. 4Jbyfofi.Pro. 2^7^. Mult.48ibyiof|.P.3^. 
Mult.48iby7 Pro.337i. Mult.7iby8i P.6It. 

DIVISION. 

Rule 1 . — ^When the numerator of the divisor divides 
the numerator of the dividend, and the denominator of 
the divisor divides the denominator of the dividend, both 
exactly without a remainder^ the quotients placed pro- 
perly will make the fraction required. 

Examples, 
Divide -^ by ^. Quotient i. Divide ^ by 4. Quotient 



Divide ^ by -J. Quotient 



Divide } by i. Quotient 1-J. 



Rule 2. — Multiply the denominator of the divisor by 
the numerator of the dividend for a new numerator, and 
the numerator of the divisor, by the denominator of the 
dividend for a new denominator. Reduce the fraction 
and you will have the quotient required. 

Examples. 



Divide 44 by ^. Q. 1t^. 
Divide ^ by 4. Q. 1|^. 
Divide ^ by 4. Q. ^. 



Divide 64 by 132. Q. jf . 
Divide 132 by 64. Q. 2^^^. 
Divide 4 by f. Q. 6. 



Rule 3. — Reduce mixed numbers to improper fractions, 
and compound fractions to simple ones, and proceed as 
directed in Rules 1^ and 2. 

Examples, 

Divide 14iby7i. 

By Problem 8.— 14| by 7^ = ^^ by V . 

Then by Rule 2, '^ X^= ^-^ reduced is l|4=lf^ the Q. 

g3 
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Divide 56f by 3^. Quotient 16^. 

Divide 8| by | of -^^ Quotient 32-^^. 

Divide 4 of -J- by ^ of ^ Quotient If. 

Divide -J- of 7 by 7^. Quotient ^. 



RULE OF THREE DIRECT. 

Note 1. — Make a stating, and, as in whole numbers, 
multiply the 2nd and 3rd terms together, and divide the 
product by the first term, the quotient will be a fraction 
of the same name as the middle term, and will generally 
require to be reduced. 

Examples, 

If -l^lb. cost -i4£. what cost -j^lb. ? 

If^lb. : U£, : : T^^lb. 

ii X tV = T-rr which divided by i is ^ X 4 = 

44fdS. reduced is dSl 2s. lid. the Answer. 
If 4 ell cost ^£. what cost -i-^ ell ? Ans. 15s. 8-^^^^. 
If 6i yds. cost 18s., whatcost9j yds. A. £1 5s.7id.-j2jf. 

Note 2. — By the problems in Reduction reduce 
mixed numbers to Fractions and Compound Fractions to 
simple ones. Then proceed as by the last note. 

Examples. 

If 18i yds. cost £17 10s., what cost 6^ yard ? 

18iyds.= y £17 10s. orl7iis V^- and 6|yds=yyds 

Then, y yd. : \' £. : : yy^- 

3^5 X y = '^5 which divided by y =^iV Xjt=tt^^' 

reduced by Prob. 3, is £5 16s. 8d. 

If 1 1 yard cost 9s., what cost 16J yds. ? A, £5 17s. 
If T% C. cost £14 4s. what will 7\ C. cost ? 

A, £118 6s. 8d. 
If 4 of an ell cost J of 19s. what cost 7 ells ? 

A. £7 7s. 9ld. 4f. 

RULE OF THREE INVERSE. 

Note. — Having prepared the numbers, state the^ques- 
tion as directed in page 27, then proceed as in the Rule 
of Three Direct. 
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Examples. 

If 16 men finish a boat in 28 i days, how many would 
12 men require to do the same work ? A, 37^ days. 

If IJ yard in breadth require 20i yards long for a 
cloak, what length will J yard wide require to make the 
same ? A, 34|^ yards. 

How many pieces of money worth 20f s. per piece, are 
worth 240^ pieces at 12|s. per piece ? A, 25 pieces. 



RULE OF FIVE. 

Observe. — Work by the rule for whole numbers, 
page 66. 

Examples. 

If 9 persons spend dSlOf in 18 days, how much will 
20 persons spend in 30 days ? A. £40 6s. 6Jd. and -|f. 
Three men having worked 19i days received £S^, 
how much must 20 men have for lOOj days ? 

A. £306^. 
A man and his wife earn 4f s. in one day, how much 
is earned in lOi days, when their two sons help them ? 

A. £4 17s. Hd. 



DECIMAL FRACTIONS. 

Decimal Fractions have an unit understood for their 
denominator, with as many ciphers annexed as there are 
figures in the numerator ; and are written with a point 
prefixed, as '2, '34, -064, wliich are read thus ; '2, two- 
tenths ; 34, thirty -four hundredth parts ; 064, sixty-four . 
thousandth parts. 

Note. — Ciphers on the right hand of decimals do not 
alter their value, '5 is the same as '50 ; being respec- 
tively ^, Vt?^ = h 

addition and subtraction. 

Rule. — In writing down the given numbers, place the 
decimal points directly under one another ; then proceed 
as in whole numbers. 

What is the sum of 2*64, 85*6, -945, 14-8, 5-3456, 
and -84 ? 
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What is the sum of -78511, 84-35, 1-654, -8956, -009, 
and 10-161 ? 

Subtract -2475 from -58975, and -047 from 5. 
What is the difference of 8495 and 3-6954 ? 
What is the difference of -246 and -8154 ? 

MULTIPLICATION. 

Rule. — Place the factors and multiply as in whole 
numbers. Point off as many decimal places in the pro- 
duct, from the right to the left, as there are decimals in 
both factors; and, if in the product, there are not so 
many figures as in both factors, write ciphers for what 
are wanting on the left hand of the product. 



Mult. 346-549 by 3-15 
Mult. 516-8954 by 64-89 
Mult. -846153 by -005 



Mult. 479-52 by .709. 
Mult. -007684 by -765. 
Mult. -006003 by -0089. 



DIVISION. 

Rule. — Divide as in whole numbers, and point off from 
the right of the quotient as many figures for decimals as 
the dividend has more than the divisor. When the divisor 
has more figures than the dividend, annex ciphers to the 
dividend ; and, when there is a remainder, annex a cipher 
to it, and continue the division to at least Sive decimal 
places by annexing ciphers to remainders. Prove every 
example by Multiplication. 



Divide 7-687846 by 6,6. 
Divide 157-874 by 67-848. 



Divide -7657 by -2764. 
Divide -578 by 1-678. 



Note. — Remember, that the decimal places of the 
divisor and the quotient, taken together, are always to be 
equal in number to the decimals of the dividend. There- 
fore, when the number of decimals in the quotient, is less 
than the required number of decimals, put as many 
ciphers to tJie left of the quotient, as will make up the 
deficiency, taking care to put the decimal points in their 
proper places. 



Divide 6-785 by 257. 
Divide -976 by 57-6. 
Divide -575 by 5750. 
Divide 4- by 25. 
Divide -4 by -25 



Divide 4- by -25. 

Divide 75- by -75. 

Divide 7-5 by -75. 

Divide -75 by 75. 
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REDUCTION. 

Problem 1. — To reduce a vulgar fraction to a decimal. 

Rule. — ^Annex to the numerator one cipher, or more, 
if necessary, for continuing the division ; and divide by 
the denominator. 

Examples. 

What are the decimals for £i. £h £h £i. ? 

Ans. £26, £-6 £-76 and £-125. 
What are the decimals for -J-, ^ and -j^. ? 

Ans. -875, -833, &c., and -1875. 
Reduce -f , 4, ^ and -^^ to decimals. 
Problem 2. — To reduce a given quantity to the 
decimal of its Integer. 

Rule 1. — When the quantity is of one denomination, 
divide it by as many of it as make one of the greater. 

Examples. 

Reduce 17 shillings and 9 pence to decimals of a pound. 

20) l7-0(-85 £240)9-00(-0375. 

Facit £-85 £-0375. 
Reduce 19 shillings to decimals of a pound. F. £'95. 
Reduce 5 pence to decimals of a pound. F. £-020833. 
Reduce 3 farthings to decimals of a pound. F. £'003125. 
Reduce 271bs. to decimals of a cwt. F. '241071 cwt. 

Reduce 7oz. to decimals of a lb. Troy. F. -583333 lb. 

Rule 2. — When the quantity is of several denomina- 
tions, reduce the lowest to the next higher; to tiie quotient 
prefix the next left hand denomination and continue to 
divide. 

Examples. 

Reduce 16s. 9ld. to decimals of a pound. 

4)1-0 f. 

•25 d. 



12)9-25 d. 



•77083333s. 
20)16-77083333s. 
Facit -83854 166£. 



Note. — The recurring decimal is called a single cir- 
culating decimal. 
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Reduce 12cwts. 2qrs. 2 libs, to decimals of a ton. 

28)21-01b. 

•75qrs. 



4)2-75 



•6875cwt. 



20)12-6875cwts. 
Facit •634375ton. 



Reduce 14s. 3id. to the decimal of a pound. 

F. -71458333, &c. 

Reduce 3qTS. 121b. 5*12oz. to decimals of a cwt. F. -86. 

Reduce 5 fur., 25 poles to decimals of a mile. 

F. -703125, &c. 

Reduce 175 days to decimals of a year. F. -479452. 

Problem 3. — To reduce decimals to their proper 
quantity. 

Rule. — Multiply them by as many of the next deno- 
mination as make the integer of the decimal ; point off the 
decimals in the product, and multiply them by as many 
of the next lower denomination, and proceed thus to the 
lowest denomination. The whole numbers shew the 
proper quantity or value. This problem proves the last. 

What is the value of -57 I Reduce -86 of a cwt, to 



of a pound sterling ? 
20 


its proper quantity 
•86 
4 


11-40 8. 
12 


3-44 qrs. 
28 


4-80 a. 
4 


12-32 lbs. 
16 


3-20 f. 


5- 12 oz. 



Ans. lis. 4d. 3-2 f. I Facit 3qrs. 121bs. 5-12 oz. 

What is the value of -461 of a shilling ? A. 5d. 2-128f. 
What is the value of -6845 cwt ? A. 2qrs. 201b. 10-624oz 
What is the value of £- 1 875 ? A. 3s. 9d. 
What is the value of -76 1 of a hhd. of Wine ? 

A. 47gal. 3qts. 1-544 pt 



DECIMAL FRACTIONS. 
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RULE OF THREE. 

When requisite^ reduce the terms to decimals. In 
multiplying and dividing take care to point off properly, 
and reduce the final decimals to their proper quantity. 

Examples. 

If 1-4 gallons cost i4'5s., what cost 75-31 gall. ? 

Ans. £38 19s. lid. 3-52f. 
What cost l-71h. of Tobacco if l-47cwt cost £4-5 ? 

Ans. ll-1504d., &c. 

Bought a Silver Cup for J&15 12s. at 5s. 3d. per oz. 

what was the weight ? Ans. 59-428571 oz. 

What cost 3-51bs. of Tea, if a chest containing 31-51bs. 

cost £25 17s. 6d. ? Ans. £2-875, or £2 17s. 6d. 

COMPOUND INTEREST. 

The following Table shews the Amount of £ I at 5 per 
cent. Compound Interest, for any number of years not 
exceeding fifteen : — 



Yrs. 

1 
2 
3 
4 
5 


Amounts. 


Yrs. 

6 
7 
8 
9 
10 


Amounts. 


Yrs. 

11 
12 
13 
14 
15 


Amounts. 


1-05 

1-1025 

1-157625 

1-215506 

1-276281 


1-340095 
1-407100 
1-477455 
1-551328 
1-628894 


1-710339 
1-795856 
1-885649 
1-979931 

2-078928 



Problem. — To find the Amount of any sum for a given 
number of years not exceeding fifteen. 

Rule. — Multiply the number in the Table, opposite to 
the given years, by the given sum, and the product will 
be the Amount required. 

Examples. 

What are the separate Amounts of £50 for 14 years, 
and 15 years, at 5 per cent, per annum. Compound In- 
terest ? Jl. £98 19s. ll-172d., and £103 18s. ll-136d. 

What is the Amount of £50 10s. for 15 years, at 5 
per cent per annum Compound Interest ? 

A. £104 19s. 8-60736d. 
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A TABLE 

Shewing the Value of Annuities upon one Life at 6 per Cent. 



AOBS. 


TBS. TALUK. 


AGES. 


YBS. VALUE. 


AGES. 


YES. VALUE. 


51 


9-42 


61 


7-89 


71 


6-19 


52 


9-31 


62 


7-68 


72 


6-05 


53 


9-19 


63 


7-53 


73 


5-89 


54 


9-09 


64 


7-35 


74 


5-80 


66 


8-89 


66 


714 


75 


5-60 


66 


8-72 


66 


6-96 


76 


5-44 


57 


8-59 


67 


6-79 


77 


518 


58 


8-41 


68 


6-65 


78 


4-86 


59 


8-22 


69 


6-48 


79 


4-56 


60 


800 


70 


6-38 


80 


4-26 



Problem. — To find what annuity may be purchased 
for a given sum, for any age from 51 to 80 inclusive. 
Or, to find the value of an annuity for any age firom 
51 to 80. 

Rule. — In the first case, divide the given sum by the 
number opposite to the given age, and the quotient will be 
the annuity required. In the other case, multiply the 
annuity by the number opposite the given age, and the 
product will be the value required. 

Examplei. 

My brother, going to India, leaves jC500 for the pur- 
chase of an annuity or yearly income, for our grandfather 
aged 80 ; what will be the annuity ? A, £\i7 7s. 5d. 

A gentleman wants to purchase an annuity of JGIOO for 
his wife, aged 57 years ; how much must he pay for it ? 

A. JG859. 

DUODECIMALS OR CROSS MULTIPLICATION 

Is a Rule by which artificers and workmen find the 
content of their work. 

Rule 1 . — Write the multiplier under the multiplicand, 
feet under feet, inches under inches, seconds imder 
seconds. 

2. — Multiply each denomination by the feet, divide 
every product by 12, place any remainder under the de- 
nomination from which it arises, and carry the quotient 
to the next product. 
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3. — Multiply by the inches, divide the product by 12, 
and when there is any remainder set it one place farther to 
the right hand, and proceed in like manner with seconds 
&c. Add the products together for the total. 

TABLE. 

Feet multiplied by feet give feet. 
Inches multiplied by feet give primes. 
Seconds multiplied by feet give seconds. 
Inches multiplied by inches give seconds. 
Seconds multiplied by inches give thirds. 
Seconds multiplied by seconds give fourths. 

Examples. 



Multiply 7ft. 9in. 

7 
4 


3" by 4ft. 7in. 6" 
in. " 
9 3 
7 6 


31 
4 


1 

6 4 9'" 

3 10 7 6"" 


Product 35 


ir 3" 4'" 6"" 



Multiply 4 ft. 5 in. by 3 ft. 6 in. F. 15 ft. 5' 6". 

Multiply 6 ft. 6 in. by 3 ft. 8 in. 

Multiply 17 ft. 1 in. by 7 ft. 2 in. F. 122 ft. 5' 2". 

Multiply 12 ft. 3 in. by 3 ft. 4 in. 

Multiply 7 ft. 1 in. 9"''by 7 ft. 8 in. 

F. 54 ft. 9 in. 5". 
Multiply 3 ft. 8 in. 4" by 3 ft. 9 in. 2". 
Multiply 9 ft. 8 in. 7" by 12 ft. 3 in. 10". 

F. 119 ft. 8 in. 2" 10'" 10"'. 
Multiply 9 ft. 8 in. 7" by 6 ft. 5 in. 4". 
Multiply 3 ft. 2 in. 1" by 2 ft. 3 in. 4". 

F. 7 ft. 2 in. 8" 11'" 4"". 
Multiply 5 ft. 6 in. 7" by 8 ft. 9 in. 10". 

Rule 2. — ^When the feet in each factor exceed 12, 
multiply them together, and for the inches, &c. in the 
multiplier take parts of the multiplicand ; but for the 
inches, &c. in the multiplicand take parts only of the 
feet, of the multiplier. 
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Multiply 43ft. . 


lOin. by 39 ft.lin. 


1- 
6 — 


I 

TT 
i 

i 


43 
39 


in, 

10 

1 


4 = 


387 







129 






3 


7 10 for 1 in. 




19 


6 for ^^ of 39. 






13 


fori of 39 


Total 


1713 


1 10 



Multiply 48ft. 7in. by 36ft. 6in. F. 
Multiply 56ft. lin. 4" by 48ft. 3iii. 6". 

Problem. — To find the content of a plank or any paral- 
lel sided superficies, of a given length and breadth ; or 
of a parallel sided piece of timber, of a given length, 
breadth, and thickness. 

Rule. — Multiply the length by the breadth, for the 
plank, dec, and lor the piece of timber, multiply the 
length, breadth, and thickness together. 

Examples. 



it is the content of 3 planks, each 9ft. Sin. long, 
t. r>in. broad ? A, 128ft. T. 



What 
and 4ft. 

What is the content of a piece of timber 3ft. 6in. long, 
2ft. 4in. in breadth, and 1 ft. 6in. thick, and what is the 
value at Is. 6d. per solid foot. 

^. The content is lift. 6' 10" value 17s. 4id. 

What is the content of a glass window 7ft 3in. high, 
and 3ft 5in. broad ? .^. 24ft. 9' 3". 

What will be the cost of glazing a window 6ft. 3in. 
high, and 3ft. 6in. broad, at Is. 6d. per foot ? 

A,£\ 12s. 9Jd. 

My court yard is 24ft. 8in. long, and 12ft. 3in. broad, 
what will be the cost of paving at 3s. 4d. per square 
yard ? A. £6 lis. lOid. and fff. 
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POSITION. 

By this rule, by means of supposed numbers, a true one 
is discovered. Position is either Single or Double. 



SINGLE POSITION 

Is when a single supposition is made. 

Rule. — Suppose any number to be the number sought, 
and work with it as the question directs. If the result 
be the same as that in the question, the supposed num- 
ber is the tnie one ; if not, say, as the result of the ope- 
ration : is to the supposed number, : : so is the result in 
the question : to the number required. 

Examples. 

What number is that which being increased by i and 
-^ of itself, the sum shall be 87 ? 

Suppose 20 
i is 6 



iis 



Result 29 



As 29 : 20 : : 87 : 60 the true number. 

20 



29)1740(60 

A person being asked, how many crowns he had, said 
if the i, i, and ^ be added together, the sum will be 
108. How many had he ? ^. 144. 

What number is that, to which if you add } part of 
itself, the sum will be 70 ? A. 66. 

A captain after sending on shore | and ^ of his men, 
had 50 left. What was the number of the ship's crew ? 

A. 150. 

What is the sum, which with Interest for 10 years at 
6 per cent, amounts to £500 ? A. £312 10s. 



DOUBLE POSITION. 

Double Position discovers the true number sought 
by means of two supposed numbers. 

H 2 
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POSITION, OR TRIAL AND ERROR. 



Rule. — Suppose a number as in Single Position, work 
with it as the question directs. If the result agrees with 
the given result, the supposed number is the true one ; 
if not, suppose another number and work in the same 
manner ; then, if this supposition also does not agree, find 
the difierence between each result and the given number. 
Call the two differences errors. Multiply each error by 
the other s position. If the errors are both alike, that is 
too much or too little, take their difierence for a divisor, 
and the difference of the products for a dividend ; but if 
the errors are unlike, that is one too much and the other 
too little, call their sum a divisor and the sum of their pro- 
ducts a dividend.; the quotient will be the number sought. 

Examples, 

A, B, and C divide dSIOO among them ; B. is to have 
£10 more than A, and C as much as A and B together. 



Suppose A's 10 
then B's = 120 
and C's = 30 


Suppose A's = 
then B's = 
and C's — 


50 

60 

110 


Result 60 
100 


Result 


220 
100 


Too little 40 


Too much 


120 


10 X 120 = 1200 
50 X 40 = 2000 

Divisor 160 )3200(20 

32 


A 20 
B 30 
C 50 

Proof 100 





A farmer received for a number of hogs, pigs, and sows, 
in all £60 ; for each hog 18s. ; for each sow 16s. and pig 
2s. There were as many hogs as sows, and for every 
sow three pigs. How many were there of each sort ? 

A, 25h. 25s. 75p. 

A man left a sum of money to three sons. To A the 
half of it, wanting £60, to B one-third, and to C the 
rest, which was £10 less than the share of B. What 
was the sum left and each son's part ? A, Sum left was 
£360., A had £130, B had £120, C £110, 



INVOLUTION. 
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Suppose 120 

Then A»s= 10 
B»s= 40 



SOLUTION. 

Suppose 180 



50 



And C's: 
But B's: 



70 
40 



30 more 
Should be 10 less 



Error 40 too xnucli 



A»s= 40 
B's= 60 



C's= 
B's= 



100 

80 
60 



20 more 
Should be 10 less 



Error 30 too mucli 



40 X 180 = 7200 
30 X 120 = 3600 



Diflfereuce 10 



10)3600 Difference of the products 
360 = Sum left 



Whence A's jGl30, B's JG120, and C's JGIIO. 



INVOLUTION 

Teaches how to produce the powers of numbers. Pow- 
ers of numbers are products produced by the continual 
multiplication of the number by itself. The number 
itself is called the root or first power ; when multiplied 
by itself the product is the second power ; again by itself 
the product is the third power. 

Thus 2 is the first power of 2. 

2 X 2 or 2* = 4 is the second power or square. 

2 X 2 X 2 or 2^ = 8 is the third power or cul)e. 



i X f X f orf = 



s 



do. or cube of ^. 



The small figures are indices which shew how often 
the number is written for multiplication. 

Examples. 

What is the cube or 3rd power of 54 ? ^. 157464. 
What is the 5th power of 12*6 ? A. 
What is the 4th power of ^ ? J, -^^. 

h3 
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Problem. — To find any distant powers of the roots 
in the Tahle without producing all the intermediate 
powers. 

Rule. — Take from the Tahle indices of which the sum 
is equal to the index of the required power. Then the 
continual multiplication of the powers belonging to such 
indices, will give the required power. 

Examfles, 

What is the 15th power of 3 ? 

Indices 7 + ^ = ^^ ^^^ index of the required power. 
Then 3^ x 3^ or 2187 x 6561 = 14348907 the 15th 
power of 3. 
What is the 12th power of 4 ? A. 16777216. 
What is the 30th power of 2 ? A, 



EVOLUTION 

Teaches how to find some root of a given number or 
power. When the given number is in the Table the root 
stands over it. Thus the cube root of 789 is 9. 



TO EXTRACT THE SQUARE ROOT. 

' Rule. — Put a dot over the units, and if the number 
consists of more than two figures, put a dot over the third 
from the units, and thus divide any whole number into 
periods by pointing from right to left ; but in decimals 

point from left to right. Thus 27615, oi27. 

Having found the greatest square, subtract it from tlio 
given number ; and, having put the root to the right, to 
the remainder bring down the next period for a dividend. 
On the left of the dividend write the double of the root 
found for a divisor. Ask how often this double is con- 
tained in the dividend, rejecting its last figure, and place 
the answer after the root found and after the divisor. 
Multiply the new divisor by the last figure of the root, 
and subtract the product from the dividend. If the pro- 
duct is too much, put a less figure to the root, and after 
the divisor. To the remainder annex the next period for 
a new dividend, and find a new divisor by doubling the 
whole root and thus continue the work. 
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EVOLUTION. 



Extract the square root 
of 2-o6o6(l-4142 + root. 



Examples. 



24 



1 

Too Dividend 
96 



Extract the square root 

of 76i84-3766(276-0158. 
4 



281 


400 
281 


2824 


11900 
11296 


2828: 


2 60400 
56564 




3836 



47 



361 Dividend 
329 



546 3284 
3276 


55201 


83760 
55201 


552025 2855900 
2760125 




95775 



Proof. — Multiply the root by itself, and to the pro- 
duct add the remainder. 

What is the square root of 5 ? A. 2-236068. 

What is the square root of 3-1721812 ? A. 1-78106 &c. 

What is the square rootof761-801216 ? ^. 27*6007 &c. 

What is the square root of -00076 1 28 16 ? ^. -02759 &c. 

Problem. — To extract the square root of a vulgar 
fraction. 

Rule. — If the numerator and denominator are square 
numbers, the root of each will be the terms of the frac- 
tion required. Thus the square root of ^^ is ^. But if 
the tenns of the given fraction are not squares, reduce it 
to a decimal by Prob. 1, page 69, and extract the root as 
already directed. 

Note. — The Vulgar Fractions of mixt numbers must 
be reduced to decimals. 

What is the square root 



^. 0-645469, &c. 



of A? 

of 7-^? w^. 2-7961, &c. 



of-ffl? ^, 0-72414, &c. 
of 76 ^. ? A. 8-7649, &c. 

TO EXTRACT THE CUBE ROOT. 

Rule. — Put a point over the unit's place and over 
every third figure to the left ; but in decimals over every 
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third to the right. Thus 61218-00i2l0. Then find hy 
the tahle the nearest less or an equal cuhe numher to tlie 
left hand period, and put its root for the first figure of the 
root sought. 2. — Subtract this cube firom the first period, 
and to the remainder bring down the next period for a 
dividend. 3. — Find a divisor by multiplying the square 
of the root by 300. 4. — Divide the dividend by this 
divisor and the quotient is the next figure of the root. 
5. — Multiply the figure (or figures) of the root found by 
30, and the product by the last figure, and write the pro- 
duct under the divisor. 6. — Under this last product, 
write the square of the last figure of the root found, and 
add the three numbers together. 7. — Multiply the sum 
of these three numbers by the last figure of the root, and 
subtract the product from the dividend ; but if the product 
is greater than the dividend, put a less figure than the 
last to the root, and alter the work. 8. — To the re- 
mainder bring down the next period for a new dividend, 
with which proceed as with the first dividend, until all 
the periods are brought down. Prove the work by cub- 
ing the root and adding the remainder. 

What is the cube root of 61218-00121 ? 

61218-00i21 (39-41 
33 = 27 

3» X 300 = 2700|34218 1st Dividend 
3 X 30 X 9 = 810 
9» = 81 



9 X 3591=32319 



2nd Divisor 39* x300 = 456300 1 1899001 2nd D. 
39x30x9= 4680 
4*= 16 



4x460996=1843984 



3rd Dirisor 394^x300 = 46570800 | 55017210 3rd D. 
394x30x1= 11820 
1*= 1 



1 X 46582621=46582621 



8434589 Remainder. 
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What is the cube root of 7612-81861 ? A, 19-67, &c. 
What is the cube root of 7612181-7612 ? A. 196-71, &c. 



ARITHMETICAL PROGRESSION. 

When a series of numbers increases by equal differences, 
they are said to be in Arithmetical Progression. 

As 1, 4, 7, 10, 13 common difference is 3. 
As i, i, f , 1, li common difference is J. 

Note. — The last term and the sum of all the terms 
^"^y be found by addition, thus, of the series 1, 3, 5, 7, ^c, 
to nine terms, the last term found by continual addition 
is 17, and the sum of all the terms is 81. But as this 
method, for a long series, would be tedious, the follounng 
two rides were invented to shorten stich operations. 

Problem 1. — Given the first term, the number of 
terms and the common difference, to find the last term. 

Rule. — Multiply the common difference, by a num- 
ber which is one less than the number of terms ; add the 
product to the first term, and the sum will be the last. 

Examples, 

Given the first tenn 3, the common difference 2, and 
the number of terms 9, to find the last term. Facit 19. 

A man bought 100 yards of cloth, the first yard cost 
10 pence, the second 13 pence, increasing 3 pence every 
yard ; what was the price of the last yard ? A, £\ 5s. 7d. 

John is indebted to James, and agrees to pay off the 
debt in one year, by paying 5 shillings the first week, 
9 shillings the second, increasing the payment every fol- 
lowing week by 4 shillings ; what is the debt ? 

A. £\0 9s. 

Problem 2. — Given the first term, the number of 
terms and the common difference to find the sum of all 
the terms. 

Rule. — Find the last term by the last rule. Multiply 
the sum of the first and last by the number of terms, and 
half the product will be the sum of all the terms. 

Examples. 

Bought 19 yards of shalloon, and gave Id. for the first 
yard, 3d. for the second, and 5d. for the third, in- 
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creasing 2d. every yard; what did I give for the 19 
yards? A. £1 10s. Id. 

Sold 100 yards of cloth, viz. the first yard for 10d.,the 
second for 13d., and the third for 16d.; for how much 
was the said cloth sold P ^. £61 Os. lOd. 



GEOMETRICAL PROGRESSION. 

A series of numbers, which increases by one common 
multiplier or ratio, is called a Geometrical Progression. 

Thus, of the series 2, 4, 8, 16, 32 the ratio is 2. 
of die series i, 1, 4, 16, 64 the ratio is 4. 

Note. — The last term of a Geometrical Progression 
may be found by continual multiplication, and the sum of 
all the terms by addition. But as such operations would 
be long and teaious, and, in some cases almost impossible, 
the Rules to the two following Problems have been invented 
to shorten the work. 

Problem 1. — Given the first term, the ratio, and the 
number of terms of a geometrical series to find the last 
term. 

Rule. — Raise the ratio to the power, whose index is 
one less than the number of terms. Multiply this power 
by the first term, and the product will be the last term. 

Examples, 

Given the first term 3, the ratio 3, and the number of 
. terms 12 of a geometrical series, what is the last term ? 

A, 531541. 
The ratio 3, is to be raised to the 1 1th power. 

By the table of powers, and Rule page 79, 

3^ is 19683 
3^ is 9 



Hence 3»» = 177147 
First term 3 



Last term 531441 



A tailor sold to a simpleton a silk waistcoat, which 
had thirteen buttons, at one farthing the first button, two 
for the second, four for the third, doubling the price of 
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each succeeding button. He was to have for the waistcoat 
the price of the last button, what did the simpleton pay ? 

A, £4 5s. 4d. 

Problem 2. — Given the first term, the ratio, and the 
number of terms, to find the sum of all the terms. 

Rule. — Find the last term by the last rule, and divide 
the difierence of the first and last by the ratio less 1. To 
the quotient add the last term and you will have the sum 
of all the terms. 

Examples, 

Given the first term 2, the ratio 4, and the number of 
terms 9, what is the sum of the series ? A, 174762. 
The ratio 4, is to be raised to the 8th power. 



By the table 4 » 
First term 


is 65536 
2 


Ratio 4 less 1 = 3 

3)131070 


Last term 
First term 


131072 
2 


Quotient 43690 
131072 


Difference 


131070 


Sum of the series 174762 



What debt will be discharged in 14 months by paying 
£ 1 the first month, £2 the second, £4 the third, and 
so on, each succeeding payment being double the last ? 

A. £16383. 

A lady offered ten guineas for a set of china consisting 
of 20 pieces, the seller said the offer was too low ; but if 
she would give only one pin for the first piece, three for 
the second, nine for the third, tripling for each succeed- 
ing piece, she might have the china. What would be 
the cost at this rate, if twenty of the pins were sold for a 
farthing? A, £90801 13s. 64d. 

Miscellaneous Examples, 

1. The sum of two numbers is 19001, the less is 409, 
what is the greater ? 

2. The difference between two numbers is 1096, the 
greater is 6784, what is the less ? 

3. What is the product of 7029 by itself? 

4. The divisor is 7029, the dividend is 49406841, 
what is the quotient ? A, 
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5. The prodoct of two namben is 6743, one of Uiem is 284, what is 
the other ? A. 24, rem. ^. 

0. The qaotient of s division is 72, the remainder is 18, the diritor 
28 ; what is the dividend ? 

7. In what time will a man connt one million of sovereigns, at the 
rate of 80 in a minute ? ^. -8 davs, 16 hoars, 20 minutes. 

8. A has jt*784 in cash, he own to B £^ lis., to C jfc73 16%, 6d., 
and to D ^0476 lis. 7|d., when all are paid what will be left? 

9. In 50 sovereigns, as many crowns, shilliogs, and pence, how many 
fiurthings? J. 62600. 

10. In 4 cwts. 8 qrs. 21 lbs. of tea, how many canisters, each 
7Iba.? A. 79. 

11. How many spoons can I make out of 60 lbs. of silver, each spoon 
to weigh 8 oz. 15 dwto. ? A. 192. 

12. In 1200 gallons of wine, how many casks, each 6 gallons 
2 quarts? A. 184 casks, 4 gals. 

13. How many small gardens can there be laid out in 6 square acres 
of land, each garden to coutain 625 square yards? A. 46 gardens, 
290 square yards. 

14. In eighteen years, how many minutes? A. 9467280. 

15. What must I pay for the carriage of 14 tons 8 cwts., at the rate 
of jei 18s. 6d. percwt.? A. £'HSd. 

16. If 5 cwts. qrs. 4 lbs. are carried 77 miles, how far ought 
8ff ewts. I qr. to be carried for the same money? A. 11 miles. 

17. If six persons are allowed two dozens of wiue for a fortnight, how 
long would the same quantity last, if another person were added to the 
company? A. 12 days. 

18. X, Y, and Z freighted a ship with 108 tuns of wine ; of which 
X. had 48, Y 30, Z 24. If 45 tuus are thrown into tlie sea, liow much 
mnst each sustain of the loss? A. X 20, Y 15, aud Z 10. 

19. P delivered 189 gallons of rum at 68. 8d. per gallon, for 126 
yards of doth ; what was the cloth a yard ? ^. 10s. 

20. Xhad 41 cwts. of soap at £i iOs. per cwt, for which Y gaye 
j^20 in money, aud the rest iu sugar at 5d. per lb., how much sugar did 
Y deliver to X. ? A. 17 cwts. 3 qrs. 4 lbs. 

21. D bought lace at 4s. per yard, and sold it at 4s. 9d., what was 
the gain per cent. ? A. jt'18 15s. 

22. £ sold 500 caps at Is. 3d. each, and lost j£12 per cent., what 
did he lose on the whole? A. £S 158. 

28. A ship worth i;8400, being lost at sea, of which |- belonged to 
A, i to B, aud the remainder to C ; what loss will each sustain, sup- 
posing they have jt'OOOO insured? A. As loss ^600, B's ^^800, and 
O's j^lOOO; 

24. A and B have gained 1260 dollars, whereof A is to have ten per 
cent, more than B, what is the share of each ? 

A. As 060, and B's 600 dollars. 

25. A maltster mingles 30 quarters of malt, at 28s. per quarter, with 
46 quarters at 30s. per quarter, and 24 quarters at 25s. per quarter ; 
what is the value of 8 bushels of this mixture? A. £1 8s. 24d. and i.f. 

26. Divide 15 into two such parts, so that when the greater is multi- 
plied by 4, and the less by 16, the products will be equal. 

27. How many yards of silk, 3 qrs. wide, will line a cloak, which has 
12 yds. ef velvet, 2 qrs. wide? A. 8 yards. 

28. Find by the Rule of Practice the value of 173 cwts. 1 qr. 14 lbs. 
at ^3 15s. 6d. per cwt. Facit. ^'654 9s. 9^. 

I 
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29. Find by Plractice the value of 58361 ton* at £4B 12», 0d. per 
ton. Faeit. £289869B 2a. 9d. 

30. Add 94 J, 7 A, ^^f & Sri **>8«t^«^- ^«*'*- 31|. 

81. Add 6f , 6i, and 4^ together. Facit. 17^i^. 

82. From 10 take ^ and from 100 take 99.^9^. 

33. Which of these two is the greater fraction, -f^ or ^ ? 
84. From 7 weeks take 9 7. days. Facit. 5w. 4d. 7h. 12 min. 
35. Multiply ^ by |, and 48^ by 13|. Facite. ^ and 672^. 
3«. Divide 3^ by 9§, and 9^ by i of 7. Facits. % and 2^3 . 

37. Of what nnmber ts 176 the ^ part? A. 868. 

38. A has J of I of a ship, and B has | of ^^ which has the greater 
share, and by how much ? A. A's is greater by 4-, 

39. If r. of a ship cost ;£27d 28. 6d., what are S of her worth ? 

A. ^£227 12s. Id. 

40. If 1^ of a yard cost J of a pound, what wUl 3 of an ell Eng- 
lish come to at the same rate? A. £2. 

41. If the penny white loaf weigh 7oz. when a bushel of wheat cost 
58. 6d., what is the bushel worth when the penny white loaf weighs but 
2^oz.? A. 15s. 44d. 

42. Subtract 1*75 from 18 and five hundredths. 

43. Multiply sixty -five and seven-tenths, by three and six hundredths. 

44. If 14 oz. 11 dwts. I6grs. Troy are equal to 1 lb. Avoirdupois,' 
how much Avoirdupois is equal to 20 lbs. Troy, the weight of 934^ 
sovereigns. A. 16 iJ|. lbs. Avoirdupois. 

45. lu 1819, the national debt was ^£800,000,000. If this amount 
were in sovereigns, and supposing 934§ to weigh 16^ lbs. Avoirdu- 
pois, what would be the weight of the whole debt ? 

A. 6289 1569.7 tons. 
305x7 

46. What is the amount of £480 for 6 years, at 5 per cent, per 
annum, Compound Interest? A. £643 48. 10|d. 976. 

47. What is the present worth of j£161 10s., for 19 months, at 5 per 
cent.? A. £U9 138. O^d. 

48. My uncle aged 65 years, wants to buy an annuity for his life for 
£1050, what will be the annuity? A. £147 Is. 2'1168d. 

49. How many roubles at Petersburgh for £3000 sterling, exchange 
at 81|d. sterling per rouble? A, 22677 rou. 16 cap. rem. 68. 

50. What is, the value of a marble slab, whose length is 5 feet 7 
inches, and breadth 1 ft. ]0 in., at 4s. 6d. per foot? A. £2 6s. 0|d. 

51. If 100 eggs were placed in a right line, exactly a yard asunder 
from one another, aud the first a yard from a basket, what length of 
ground does that man go, who gathers up these 100 eggs singly, return- 
ing with every egg to put it into the basket. A. 5 miles, 1300 yards. 

52. A servant agreed with a gentleman to serve him 12 months, pro- 
vided he would give him a farthing for his first mouth's service, a penny 
for the second, and 4d. for the third, &c., what did his wages amount 
to ? ^. £5825 8s. 5^. 

53. What is the squaro root of 22071204? A. 4668. 

54. There is a cellar dug that is 12 feet every way, in length, breadth, 
aud depth, how many solid feet of earth were taken out of it ? A. 1728. 

65. What is the cube root of 84604519. A. 439. 
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Short methods of reckoning for exercises in mental calcu. 
lation, the quantities not exceeding 400. 

Rule. — Consider the price as yards, &c. and the number 
of yards, Sec, as the price. 



yds. 
39 at 
{^7 at 
96 at 
42|at 
15|at 
37 at 



d. 

3 = 

4 = 

74 = 
9f = 
10 = 

7J = 



yds. d. 

3 at 39 

4 at 57 
7i at 96 



8. d. 

or at 3 3. 

or at 4 9. 

or at 8 0. 

9| at 424 or at 3 6}. 

10 at 15| or at 1 3|. 

74 at 37 or at 3 1. 

9i at 144 or at 12 0. 

104 at 200 or at 16 8. 

Ill at 240 or at 20 0. 

34 at 289 or at 24 1. 

300 at 111 = 111 at 300 or at 25 0. 

365 at 4 = 4 at 365 or at 1 10 

365 at 7 = 7 at 365 or at 1 10 



144 at 9| = 
200 at 104 = 
240 at ll|«c=: 
289 at 34 = 



d. 
5. 
5. 



£. 8. d. 

F. 9 9 

F. 19 

F. 3 

F. 1 13 7| 

F. 13 14 

F. 1 3 1 

F. 5 11 

F. 8 17 

F. 11 15 

F. 4 4 34 

F. 14 13 9 

F. *6 1 8 

F. 10 12 11 



45 at 
168 at 
240 at 

299 at 

300 at 



8. 

3 

7 
13 
11 
17 



For odd Shillings, 

8. £ 9. d, £. 8. d. 

= 3 at 45 or at 2 5 0. F. 6 15 

= 7 at 168 or at 8 8 0. F. 58 16 

= 13 at 240 or at 12 0. F. 156 

= 11 at 299 or at 14 19 0. F. 164 9 

= 17 at 300 or at 15 0. F. 255 



8. d. 

1 6 

2 9 



7 3 = 



For an even number a/ Shillinge eee Rule 7, Page 48, Practice. 

Shillings and Pence. 

8. £. 8. d. 

14 at 24 or at 1 4 0. 
2| at 34 or at 1 14 0. 
7i at 136 or at 6 16 0. 
Ill at 240 or at 12 0. 
3} at 15 6. 
54 at 17 3. 
19| at 12 3 = I2I at 19 9. 

When the Pence are not 3d!., 6d,^ or 9d, 

Examples. 

60 at 8s. 8d. 
60 at 3s. £9 Os. Od. 
8 at 60d. £2 Os. Od. 



etl8. 

24 at 

34 at 
136 at 
240 at 11 9 
154 at 3 9 
17iat 5 



6 = 





£. 8. 


d. 


F. 


1 16 





F. 


4 13 


6 


F. 


49 6 





F. 


141 





F. 


2 18 


14 


F. 


4 14 


104 


F. 


12 1 


ui 



48 yds at Is. lid. 
48 at Is. £2 89. Od. 
11 at 48d. £2 4s. Od. 



£4 18s. Od 



jeii Os. Od 



x2 



108 at lis. lljd. 
UAt£6 S»£6§ 88 Od 
11 at 108d £4^ 198 Od 
108 at jd. 4s 6d 



£04 lis 6d 
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28 lbs. at 7}. F. 

50 lbs. at 8|. F. 

«. d, 

35 yds. at 7 0. 

at 9 6. 

at 11 6. 

at 4 2i. 

at 8 4. 

at 7 7. 



Examples for Exercises, 
108 lbs. at 11}. F. 



96 yds. at 5}. F. 
31 yds. at 9|. F. 120 yds. at 9|. F. 

69 lbs. at 16 10. 



40 
220 
24 
51 
36 






M 



F. 
F. 
F. 
F. 
F. 
F. 



48 
96 
56 
45 
71 






at 
at 
at 
at 



4 
5 
9 
9 



at 11 



3. 
9. 
3. 
5. 
11}. 



F. 
F. 
F. 
F. 
F. 
F. 



EXAMPLES IN INTEREST. 



RuLE.^-At 5 per Cent, tbe interest is Id. per pound per 
month. Whence, the product of any sum by the months is 
the interest in pence. Accuracy requires odd slillings to 
be reduced to decimals. Observe, 5s. are considered = id., 
10s. = }d., 15s. = Jd. 

^ Examples. 

The interest of £675 for 8 months is 575 X 8 = 4600 
pence, or £2 7s. lid. x 8 = £19 3s. 4d.; and the in- 
terest of £200 15s. is 200jd. x 8 = 1606-00 pence, or 
16s. 8}d. X 8 = £6 13s. lOd. 

What is the interest of £75 10s. for 7 months ? F. 

What is the interest of £46 15s. for 11 months? F. 

For 6 per Cent. 

Rule. — Multiply the Principal by the time in months, 
and the product by *1, and the last product will be the 
interest in shillings. Odd shillings should be redliced to 
decimals of a pound. 

Examples. 

The interest of £50 for 6 months is 50 X 6 x '1 = 
300s. 6r£l 10s. 
What is the interest of 



£150 for 11 months? 
£250 for 18 months? 
£350 for 9 months? 



F. 
F. 
F. 



£70 10s. for 9 months? 
70- 5 X 9 X 1 = 63-45S. = 
£3 3s. 5jd. -6. 

Having found by these short methods the interest of any 
sum at 5 or 6 per Cent. ; interest at other rates may easily 
be had by aliquot parts. 

Multiplication, Practice, and Vulgar Fractions afford to 
the ingenious Arithmetician, many methods of abridging 
operations. A little previous attentive inspection of pumbers 
may often prevent much labour, as in this Example. 
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Mult 67586184 
By 48144968 

540689472= 8 times 

3244136832 =48000000 or 8x6. 

6488273664 = 960 or 48 x 2. 

9732410496 = 144000 or 48 X 3. 

3253934665922112=48144968 times. 

Suppose it were required to find the ralue of 8640 cwts. 
atjC8 198. lljd. j. percwt. 

£ 8. d. 
Value at £9 is 77760 
Subtract 7 14 3^5 



Valufof 8640 cwts. 77752 5 8fa 

To find this deduction. 
£ t. d. 
From 9 
Take 8 19 11}| 

Difference ^ farthing. 

Then the product of ^f. by 8640 or ^ of 8640 farthings is 
to be subtracted. But 8640 farthings = £9, and ^ of £9 
= 5^ = j67 14s. 3{d. ^f. which may be done mentally. 



RECEIPTS. 

Reoeived April Sf 1835, of Mr. John Owen, ten pounds fbr half a 
year's rent, due Mareh 31, 1835. 

i£10 Os. John E. Walkbb. 

Receired June 16, 1835, of Mr. Joseph Steele, twenty-five pounds, for 
half-a-year's interest on one thousand pounds, due the 13th instant. 
£26. J. E. Wade. 

PROMISSORY NOTES. 

On demand I promise to pay to Mr. William Glover, or ordw, the sum 
of Bfty pounds, for value received this day, Augutt 3, 1835. 

£bO. Alfsbd Cookuan. 

Hull, March 3rd, 1835. 
Six months after date, I promise to pay to Mr. Edward Walker, or 
order, the sum of one hundred pounds for value received. 
J^IOO. FosTEE Bean. 
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ADDITION AND SUBTRACTION TABLE. 
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ERRATA. 
PaoB. 1. , 

Page 58, for f ^ read i^ ; for ^||^ read f|^. 

Peob. 2. 

Page 58, for ||^ read -ffzo . for ^o^ read ^^. 

for ^ read ^ ; for ^ read ^f4. 

Pbob. 3. 

Page 59, for ^ read f|3 . for 30 yds. read 20 yds, 

lor ^Vt- lb. read ^^ lb. 

Page 60, iox-T^^ read -^-^Vj. 

Rule 2. 

Page 62, for 1^^ read lf3 . 

Some other errors are left to be corrected by the Pupil. 
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